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VIII  Joint  International  Symposium  « Atmospheric  and  ocean  optics.  Atmospheric  physics» 
Symposium  Proceedings.  Edit  by  V.A.  Banakh  and  O.V.  Tikhomirova 
Tomsk,  Institute  of  Atmospheric  Optics  SB  RAS,  2001 

Digest  contains  the  contributions  on  the  fundamental  and  applied  problems  of  the  atmospheric  and 
ocean  optics  and  atmospheric  physics.  The  abstracts  present  the  following  sessions: 


Atmospheric  and  Ocean  Optics 

A.  Molecular  Spectroscopy  and  Atmospheric  Radiative  Processes 

Al.  Molecular  Spectroscopy  of  Atmospheric  Gases 

A2.  Absorption  of  Radiation  in  Atmosphere  and  Ocean,  Radiative  Regime  and  Climate 
Problems 

B.  Optical  Radiation  Propagation  in  the  Atmosphere  and  Ocean 

Bl.  Wave  Propagation  in  Random  Inhomogeneous  Media.  Adaptive  Optics 
B2.  Nonlinear  Effects  at  Radiation  Propagation  in  Atmosphere  and  Water  Media 

C.  Optical  Investigation  of  Atmosphere  and  Ocean 

Cl.  Multiple  Scattering  in  Optical  Remote  Sensing.  Image  Transfer  and  Processing 
C2.  Laser  and  Acoustic  Sounding  of  Atmosphere  and  Ocean 

C3.  Airborne  and  Spaceborne  Lidars  and  their  Applications.  Models  of  the  Atmosphere. 

Laser  Beams  on  High-altitude  Paths  in  the  Atmosphere  and  Space 
C4.  Optical  and  Microphysical  Properties  of  Atmospheric  Aerosol  and  Suspension  in  Wa¬ 
ter  Media 

C5.  Transport  and  Transformation  of  Aerosol  and  Gas  Components  in  the  Atmosphere 
C6.  Diagnostics  of  State  and  Functioning  of  Plants’  Bio  systems 

Atmospheric  Physics 

D.  Physical  Processes  and  Phenomena  in  the  Earth’s  Thermosphere  and  Ionosphere 

Dl.  Magnetosphere-Ionosphere  Interactions 

D2.  Inhomogeneous  Structure  of  Ionosphere 

D3.  Methods  for  Remote  Sensing  of  Ionosphere  and  Thermosphere 

D4.  Radio-wave  Propagation  in  Ionosphere 

E.  Structure  and  Dynamics  of  the  Middle  Atmosphere 

El.  Atmospheric  Waves  and  Turbulence 
E2.  Gas  composition  of  Middle  Atmosphere 
E3.  D-Area  of  Ionosphere 
E4.  Models  of  Middle  Atmosphere 

F.  Dynamics  of  the  Atmosphere  and  Climate  of  the  Asian  Region 

FI.  Long-period  Trends  of  Atmospheric  Parameters 
F2.  Effect  of  Solar  Activity  on  Weather  and  Climate 


Abstracts  were  printed  from  the  electronic  forms  presented  by  the  authors.  Digest  is  interesting  for 
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Session  Al.  MOLECULAR  SPECTROSCOPY  OF  ATMOSPHERIC  GASES 
Chairs:  Prof.  L.N.  Sinitsa,  Prof.  A.  Barbe 

Monday,  June  25,  11:00-13:15.  Small  hall 


11:00  PHOTO  ACOUSTIC  DETECTION  OF  GAS- AEROSOL  IMPURITIES  IN  THE  AT¬ 
MOSPHERE 

Yu.N.  Ponomarev  (Institute  of  Atmospheric  Optics  of  SB  RAS,  Tomsk,  Russia) 

11:15  NEW  ICLAS  SPECTRA  OF  C02  AND  N20  IN  THE  NEAR  INFRARED  ( 1 0000- 1 2000  cm-1 ) 
G.  Weirauch,  A.  Campargue  ( Universite  Joseph  Fourier  de  Grenoble,  France), 
V.I.  Perevalov,  S.A.  Tashkun  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Rus¬ 
sia),  and  J.-L.  Teffo  (Universite  Pierre  et  Marie  Curie,  Paris,  France) 

11:30  ESTIMATION  OF  LINE  MIXING  EFFECT  ON  WATER  VAPOR  SPECTRAL  LINES 

A.D.  Bykov,  N.N.  Lavrent’eva,  L.N.  Sinitsa,  and  A.M.  Solodov  (Institute  of  Atmos¬ 
pheric  Optics  SB  RAS,  Tomsk,  Russia) 

11:45  ON  THE  THEORY  OF  SPECTRAL  LINE  BROADENING  BY  COMBINED  ACTION 
OF  DOPPLER  AND  PRESSURE  EFFECTS 

M.R.  Cherkasov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 


Al-01 


Al-02 


Al-03 

Al-04 


12:00  EFFECT  OF  DISPERSION  FOR  DIPOLE  MOMENTS  OF  MOLECULES  IN  DIFFER¬ 
ENT  VIBRATIONAL  AND  ROTATIONAL  STATES  ON  TRANSPORT  PROPERTIES 
OF  POLAR  GASES 

V.P.  Kochanov  and  V.I.  Starikov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk, 
Russia) 


Al-05 


12:15  STUDY  OF  FORMATION  OF  NON-EQUILIBRIUM  VIBRATIONAL  STATE  POPU¬ 
LATION  FOR  MOLECULES  IN  THE  UPPER  PLANETARY  ATMOSPHERES 
A.O.  Semenov  and  G.M.  Shved  (Institute  of  Physics  of  St.  Petersburg  State  Univer¬ 
sity,  Russia) 

12:30  ROVIBRONIC  PROBLEMS  AND  PECULIARITIES  OF  DEDUCTION  OF  THE  HAM¬ 
ILTONIAN  IN  THE  PRINCIPAL  AXES  AS  THEIR  BASIS 

A.Ya.  Tsaune,  Ya.A.  Podolyak  (Ukrainian  State  Chemical  and  Technological  Univer¬ 
sity,  Dnepropetrovsk,  Ukraine),  and  M.P.  D’yachenko  (Dnepropetrovsk  National  Uni¬ 
versity,  Ukraine) 

12:45  FOURIER  -  TRANSFORM  ABSORPTION  SPECTRA  OF  H2ieO,  H2170,  AND  H21sO 
IN  THE  8000-9500  cm-1  SPECTRAL  REGION 

A.D.  Bykov,  O.V.  Naumenko,  L.N.  Sinitsa,  L.P.  Vorobieva  (Institute  of  Atmospheric 
Optics  SB  RAS,  Tomsk,  Russia),  C.  Camy-Peyret,  J.-Y.  Mandin  (Universite  Pierre-et- 
Marie  Curie,  Paris,  France),  and  J.-M.  Flaud  (Universite  Paris  Sud,  Orsay,  France) 


13:00  RADIATION  BLOCK  OF  ICM  RAS  MODEL  IN  PROGRAM  ICRCCM-III 

V.Ya.  Galin  (Institute  of  Computational  Mathematics  RAS,  Moscow,  Russia) 


POSTERS  Monday,  June  25,  18:00  20:00 

MEASUREMENT  OF  MOLECULAR  ABSORPTION  SPECTRUM  OF  02  WITHIN  755-775  nm 

RANGE  A1_1° 

I.S.  Tyryshkin  and  Yu.N.  Ponomarev 


GENERALIZED  EILER  TRANSFORMATION  OF  DANHAM  SERIES  FOR  DIATOMIC 
MOLECULE 

T.V.  Kruglova,  A.D.  Bykov,  O.V.  Naumenko 
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INTERACTION  POLARIZABILITY  OF  TWO  N2  AND  02  MOLECULES 

M.A.  Buldakov,  V.N.  Cherepanov,  B.V.  Korolev,  1. 1.  Matrosov  Al— 12 

INTRAMOLECULAR  INTERACTIONS  ROLE  IN  RAMAN  SCATTERING  OF  N2  AND  02 
MOLECULES 

M.A.  Buldakov,  V.N.  Cherepanov,  B.V.  Korolev,  1. 1.  Matrosov  '  Al-13 

NARROWING  OF  THE  ABSORPTION  LINE  SHAPE  AT  HIGH  PRESSURES 

V.F.  Golovko  A 1—14 

STUDY  OF  RADIATION  SPECTRA  OF  MOLECULAR  OXYGEN  ARISING  DURING  THE 
RECOMBINATION  OF  O  ATOMS  IN  CARBON  DIOXIDE 

L.E.  Khvorostvskaya,  I.Yu.  Potekhin,  and  O.M.  Anisimova  Al-15 

LABORATORY  MEASUREMENT  OF  TEMPERATURE  DEPENDENCE  OF  THE  CONSTANT 
OF  DEACTIVATION  RATE  OF  DEFORMATION  OSCILLATION  MODE  C02  BY 
MONATOMIC  OXYGEN  OVER  INTERVAL  206-340  K 

L. E.  Khvorostvskaya,  I.Yu.  Potekhin,  and  T.V.  Uzyukova  Al— 16 

TEMPERATURE  DEPENDENCE  OF  THE  INTENSITY  OF  THE  INDUCED  ABSORPTION 
OF  OXYGEN  IN  THE  REGION  OF  THE  HERZBERG  PHOTODISSOCIATION  CON¬ 
TINUUM 

M. B.  Kiseleva,  G.Ya.  Zelikina,  M.V.  Buturlimova,  and  A.P.  Burtsev  Al-17 

NARROWING  OF  UNRESOLVED  DOPPLER  -  BROADENED  MULTIPLETS  BY  INELAS¬ 
TIC  COLLISIONS 

V.P.  Kochanov  Al— 18 

DETERMINATION  OF  MAIN  PARAMETERS  OF  MOLECULAR  DIFFERENTIAL  CROSS- 
SECTION  ON  THE  BASIS  OF  LINEAR  AND  NONLINEAR  SPECTROSCOPY 
V.P.  Kochanov  Al-19 

DEPENDENCE  OF  THE  THERMOPHYSICAL  PARAMETERS  OF  WATER  VAPOR  ON  THE 
VIBRATIONAL  STATES  OF  H20  MOLECULE 

A.E.  Protasevich,  V.I.  Starikov,  and  V.P.  Kochanov  Al-20 

BROADENING  AND  SHIFT  COEFFICIENTS  AND  THERMAL  DEPENDENCE  COEFFI¬ 
CIENTS  FOR  CARBON  DIOXIDE  LINES 

N. N.  Lavrent’eva,  A.D.  Bykov,  and  L.N.  Sinitsa  Al-21 

STUDY  OF  THE  WATER  VAPOR  LINE  SHIFT  BY  N2  PRESSURE  FOR  Oil  AND  110 
BANDS 

A.M.  Solodov  and  N.N.  Lavrent’eva  Al-22 

REDUCED  EFFECTIVE  VIBRATIONAL-ROTATIONAL  HAMILTONIAN  FOR  GLOBAL 
FITTING  OF  PH3  MOLECULE 

E.I.  Lobodenko  Al— 23 

FLUORESCENCE  OF  THE  ATMOSPHERE  UNDER  THE  EFFECT  OF  RADIATION  OF  5 
HARMONIC  OF  ND:YAG  LASER  (212.8  nm) 

M.M.  Makogon  and  A.N.  Kuryak  Al— 24 

NON-EQUILIBRIUM  MIDDLE  ATMOSPHERE  RADIATION  IN  THE  INFRARED  RO- 
VIBRATIONAL  WATER  VAPOR  BANDS 

R.O.  Manuilova,  V.A.  Yankovskii,  O.A.  Gusev,  A. A.  Kutepov,  O.N.  Sulakshina,  and  Al-25 
Yu.G.  Borkov 

NEW  ANALYSIS  OF  ROTATION-VIBRATION  SPECTRA  OF  HCL  IN  THE  GROUND 
ELECTRONIC  STATE 
T.I.  Velichko  and  S.N.  Mikhailenko 


Al-26 


Program 


NEW  ANALYSIS  OF  THE  (211)/(140)/(310)/(004)/(103)  INTERACTING  STATES  OF 
OZONE 

S.N.  Mikhailenko,  A.  Barbe,  Vl.G.  Tyuterev,  and  J.J.  Plateaux 

ASYMPTOTIC  BEHAVIOUR  OF  ROTATIONAL  ENERGY  LEVELS  OF  H20  MOLECULE 
V.I.  Starikov  and  S.N.  Mikhailenko 


Al-27 


Al-28 

Al-29 

Al-30 


ANOMALIES  IN  THE  IR-SPECTRA  OF  HYDRIDES  OF  THE  VIA  GROUP  ELEMENTS 
V.I.  Starikov,  Sh.Sh.  Nabiev,  P.G.  Sennikov,  and  K.G.  Tokhadze 

BINARY  MOLECULAR  COMPLEXES  OF  SILICON  TETRAFLU ORIDE  WITH  WATER, 
METHANOL,  AND  DIMETHYL  ETHER  FROM  THE  IR  SPECTROSCOPY  AND 
QUANTUM  CHEMICAL  DATA 

S.K.  Ignatov,  P.G.  Sennikov,  A.G.  Razuvaev,  Sh.Sh.  Nabiev,  and  L.A.  Chuprov 

COMPLETE  INTERMOLECULAR  POTENTIAL  ENERGY  HYPERSURFACE  OF  COM¬ 
PLEXES  ch4-  h2o  AND  sih4-  h2o 

S.K.  Ignatov,  A.G.  Razuvaev,  P.G.  Sennikov,  and  Sh.Sh.  Nabiev  Al-31 

STRUCTURALLY  NONRIGID  MOLECULAR  COMPLEXES  OF  WATER  WITH  ATMOS¬ 
PHERIC  GASES:  PROBLEMS,  APPROACHES,  SOLUTION 

Sh.Sh.  Nabiev,  N.A.  Zvereva,  S.K.  Ignatov,  P.G.  Sennikov,  V.I.  Starikov,  Al-32 
K.M.  Firsov,  B.A.  Fomin,  E.A.  Zhitnitskii,  and  Yu.N.  Ponomarev 

METHODICAL  FEATURES  OF  THE  CALCULATIONS  OF  STRUCTURAL,  ENERGY  AND 
SPECTROSCOPIC  PARAMETERS  OF  NONRIGID  COMPLEXES  (HHAL)N...(H20)M 
(HAL=F,CL;  N+M>2)  IN  AN  ATMOSPHERE 
N.A.  Zvereva,  Sh.Sh.  Nabiev,  and  Yu.N.  Ponomarev 


CALCULATION  OF  LINE  INTENSITIES  OF  THE  ACETYLENE  MOLECULE  IN  THE 
13.6  pM  REGION  WITHIN  THE  FRAMEWORK  OF  THE  EFFECTIVE  OPERATORS 
METHOD 

V.I.  Perevalov,  O.M.  Lyulin,  and  J.-L.  Teffo 

ABSORPTION  COEFFICIENT  IN  THE  1.4,  2.7  AND  4.3  pM  C02  BAND  WINGS 
L.I.  Nesmelova,  O.B.  Rodimova,  and  S.D.  Tvorogov 

TEMPERATURE  DEPENDENCE  OF  THE  WATER  VAPOR  CONTINUUM  ABSORPTION 
COEFFICIENT 

L.I.  Nesmelova,  O.B.  Rodimova,  and  S.D.  Tvorogov 

LINEWIDTH  COEFFICIENTS  INDUCED  BY  N2  AND  02  PRESSURE  IN  THE  3v3  BAND  OF 
METHANE 
V.N.  Saveliev 

MESUREMENTS  OF  OOLLISIONAL  BROADENING  AND  NARROWING  FOR  H20  DOU¬ 
BLETS  NEAR  2000  CM'1 

V.N.  Saveliev,  N.N.  Lavrent’eva,  and  L.N.  Sinitsa 

HIHGTEMPERATURE  SPECTRUM  OF  WATER  VAPOR  IN  1.2  SPECTRAL  REGION 
N.Y.  Karpova,  T.M.  Petrova,  V.I.  Serdyukov,  and  L.N.  Sinitsa 

INTRACAVITY  SPECTROSCOPY  OF  CARBON-CONTAINING  MOLECULES  IN  PLASMA 
T.M.  Petrova,  Yu. A.  Poplavskii,  and  L.N.  Sinitsa 

EXACT  VIBRATION-ROTATION  HAMILTONIAN  FOR  AMMONIA  LIKE  MOLECULES 
A.S.  Skalozub  and  J.  Makarewich 

ANALYSIS  OF  THE  VIBRATIONAL  DEPENDENCE  OF  H20  MEAN  POLARIZABILITY 
V.N.  Stroinova  and  V.M.  Mikhailov 

PARAMETERS  OF  THE  DIPOLE  MOMENT  FUNCTION  FOR  ISOTOPE  1803  OF  OZONE 


Al-33 

Al-34 

Al-35 

Al-36 

Al-37 

Al-38 

Ai-39 

Al-40 

Al-41 

Al-42 
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MOLECULE  Al-43 

O.N.  Sulakshina,  Yu.G.  Borkov,  A.  Barbe,  VI. G.  Tyuterev,  and  A.  Chichery 

ESTIMATION  OF  THE  LINE  INTENSITIES  FOR  HOT  BANDS  IN  THE  6.3  pm  REGION 
FOR  WATER  MOLECULE 

O.N.  Sulakshina,  Yu.G.  Borkov,  and  R.O.  Manuilova  Al-44 

PECULIARITIES  OF  GENERATION  OF  OA  SIGNALS  IN  ABSORBING  CELLS  OF  SMALL 
AND  LARGE  DIMENSIONS  AND  THEIR  DEPENDENCE  ON  OTHER  CONDITIONS 
OF  EXPERIMENT  A1-4S 

B.A.  Tikhomirov  and  A.B.  Tikhomirov 

RADIATION  SPECTRUMS  OF  A  FLAME  AT  COMBUSTION  OF  WOOD  MATERIALS 

R.Sh.  Tsvyk  and  A. A.  Dolgov  Al— 46 

PROPERTIES  OF  LOW-FREQUENCY  IR  ABSORPTION  SPECTRA  OF  SOME  POLY¬ 
CYCLIC  HYDROCARBONS 

Yu.S.  Demchuk,  A.E.  Vandyukov,  and  E.A.  Vandyukov  Ai-47 

USE  OF  MODIFIED  MODEL  OF  SYMMETRIC  GYROSCOPE  TO  ANALYZE  THE  HIGH- 
TEMPERATURE  SPECTRA  OF  WATER  VAPOR 

O.K.  Voitsekhovskaya,  A. A.  Kotov,  and  V.N.  Cherepanov  Al-48 

REANALYSIS  OF  WATER  VAPOR  SPECTRA  IN  THE  9500-11500  cm"1  SPECTRAL  RE¬ 
GION 

A.D.  Bykov,  O.V.  Naumenko,  L.N.  Sinitsa,  B.A.  Voronin,  C.  Camy-Peyret,  J.-Y.  Mandin, 

and  J.-M.  Flaud  Al-49 

THEORETICAL  DESCRIPTION  OF  THE  PHOTODISSOCIATION  SPECTRUM  OF 
MONOMER  AND  DIMER  FORMS  OF  WATER 

N.A.  Zvereva  Al— 50 

CALCULATION  OF  VIBRATIONAL  LEVELS  OF  METHANE  FROM  AB-INITIO  POTEN¬ 
TIAL  ENERGY  SURFACE 

A.  Nikitin  and  J.  Makarewicz  Al-51 

ANALYSIS  OF  FOURIER  -  TRANSFORM  SPECTRUM  OF  H2170  MOLECULE  IN  THE 
11600-14550  CM1  SPECTRAL  REGION 

A.D.  Bykov,  O.V.  Naumenko,  L.N.  Sinitsa,  L.P.  Vorobieva,  C.  Camy-Peyret,  J.-Y.  Mandin, 

and  J.-M.  Flaud  Al-52 

SPECTRAL-PHOTOMETRIC  GAS  ANALYZER 

Yu.A.  Poplavskii,  V.I.  Serdyukov,  L.N.  Sinitsa,  and  F.P.  Shcherbakov  Al— 53 


Session  A2.  ABSORPTION  OF  RADIATION  IN  ATMOSPHERE  AND  OCEAN, 
RADIATIVE  REGIME  AND  CLIMATE  PROBLEMS 

Chairs:  RAS  corresponding  member  S.D.  Tvorogov,  Prof.  A.  Arking 

Monday,  June  25,  14:00-16:00.  Main  hall 

14:00  Invited.  ATMOSPHERIC  ABSORPTION  OF  SOLAR  RADIATION:  POSSIBLE  EX¬ 
PLANATIONS  FOR  THE  DISCREPANCY  BETWEEN  MODELS  AND  OBSERVA¬ 
TIONS 

A.  Arking  (Johns  Hopkins  University,  Baltimore,  USA)  A2-01 

14:30  BRIGHTNESS  FIELDS  UNDER  CONDITIONS  OF  ICE  CRYSTAL  BROKEN  CLOUDS 
T.B.  Zhuravleva  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia)  and 
A.G.  Petrushin  (Institute  of  Experimental  Meteorology,  Obninsk,  Russia)  A2-02 
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14:45  COMPARISONS  BETWEEN  CALCULATIONS  AND  MEASUREMENTS  OF  SOLAR 
DOWNWARD  IRRADIANCE  IN  DIFFERENT  ATMOSPHERIC  CONDITIONS 

A.  Rublev1,  N.  Chubarova2,  G.  Gorchakov3,  A.  Arking4,  and  A.  Kopylov1  OKurchatov 
Institute,  Moscow,  Russia,  2Moscow  State  University,  Russia,  institute  of  Atmospheric 
Physics  RAS,  Moscow,  Russia,  4 Johns  Hopkins  University,  Baltimore,  USA) 

15:00  SOOT  AEROSOL  AS  A  SOURCE  OF  REDUNDANT  ABSORPTION  OF  SHORT- 
WAVELENGTH  RADIATION  BY  THE  ATMOSPHERIC  AIR 

B. A.  Tikhomirov,  A.B.  Tikhomirov,  and  K.M.  Firsov  (Institute  of  Atmospheric  Optics 
SB  RAS,  Tomsk,  Russia) 

15:15  APPLICATION  OF  A  SERIES  OF  EXPONENTS  TO  CALCULATIONS  OF  RADIA¬ 
TIVE  TRANSPORT  IN  THE  SPATIALLY  INHOMOGENEOUS  GASEOUS  AND 
AEROSOL  EARTH'S  ATMOSPHERE  BY  THE  MONTE  CARLO  METHOD 

K. M.  Firsov,  T.Yu.  Chesnokova,  V.V.  Belov,  A.B.  Serebrennikov,  and  Yu.N.  Pono¬ 
marev  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 

15:30  APPLICATION  OF  THE  GENERALIZED  METHOD  OF  CONSTRUCTION  OF  LIN¬ 
EAR  REGRESSION  TO  REVISE  THE  MODEL  OF  CONTINUOUS  ABSORPTION  OF 
RADIATION  BY  WATER  VAPOR  OVER  THE  SPECTRAL  RANGE  10.6  pm 
N.N.  Shchelkanov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 

15:45  INVESTIGATION  OF  DEPENDENCE  OF  SOLAR  RADIATION  CHARACTERISTICS 
OF  THE  ATMOSPHERE  ON  ATMOSPHERE,  CLOUD  AND  UNDERLYING  SUR¬ 
FACE  PROPERTIES 

L. R.  Dmitrieva-Arrago  and  M.Y.  Shatunova  (Hydrometeorological  Research  Center  of 
Russia,  Moscow) 


POSTERS  Monday,  June  25,  18:00 

CORRELATION  CONNECTIONS  OF  THE  FLUCTUATIONS  OF  CUMULUS  CLOUDS  EN¬ 
ERGY  BRIGHTNESS  WITHIN  THE  RANGE  OF  1.5-5. 2  mcm 
A.M.  Allenov,  N.P.  Ivanova,  A. A.  Pechenev,  and  V.A.  Solov’ev 

RESULTS  OF  RESEARCHES  OF  OWN  RADIATIONS  OF  THE  CLOUDY  SKY  IN  A  RANGE 
8-13  MICRONS  IN  WINTER  TIME 

A.M.  Allenov,  A. A.  Pechenev,  V.A.  Solov’ev,  and  I.V.  Jakimenko 

COMPARISON  BETWEEN  THE  RESULTS  OF  SATELLITE  AND  GROUND  MEASURE¬ 
MENTS  OF  UV  IRRADIANCE  IN  THE  RANGE  OF  300-380  nm  OVER  MOSCOW  IN 
1979-2000 

A.  Yu.  Yurova,  N.Ye.  Chubarova,  N.A.  Krotkov,  and  J.R.  Herman 

PPECULIARITIES  OF  SOLAR  RADIATION  ABSORPTION  IN  A  CLOUDY  ATMOSPHERE 

B. V.  Goryachev  and  S.B.  Mogilnitsky 

COMPARISON  OF  LINE-BY-LINE  AND  LUCK-UP-TABLES  METHODS  IN  TASK  OF  GAS 
COMPOSITION  RETRIEVING  FROM  FTIR  MEASUREMENTS  OF  DIRECT  SOLAR 
RADIATION 

M.Yu.  Kataev,  A.A.  Mitsel’,  H.  Nakane,  and  I.G.  Okladnikov 

LUCK-UP-TABLES  METHOD  IN  TASKS  OF  LIGHT  PROPAGATION  AND  GASANALYSIS 
M.Yu.  Kataev,  A.A.  Mitsel’,  and  I.G.  Okladnikov 

COMPARISON  OF  RETRIEVAL  METHODS  FOR  STRATOSPFIERIC  GASES  PROFILE 
FROM  FTIR  MEASUREMENTS  OF  IR  DIRECT  SOLAR  RADIATION 
M.Yu.  Kataev  and  H.  Nakane 


A2-03 

A2-04 

A2-05 

A2-06 

A2-07 

-20:00 

A2-08 

A2-09 

A2-10 

A2-11 

A2-12 

A2-13 

A2-14 


9 


Program 


ABSORPTION  OF  OPTICAL  RADIATION  IN  THE  ATMOSPHERE  DURING  ANTHROPO¬ 
GENIC  EFFECTS 

G.S.  Kudryashev,  I.R.  Abunyayev,  and  I.N.  Lazovik  A2-15 

LONG-WAVE  RADIATION  PROPERTIES  OF  THE  ATMOSPHERE  IN  DEPENDENCE  ON 
VARIATION  OF  IT'S  GAS  COMPOSITION 

P.I.  Louzan  A2-16 

EXPERIMENTAL  RESEARCHES  OF  STOCHASTIC  GEOMETRY  OF  CLOUDS 

V.P.  Savinykh,  V.A.  Malinnikov,  and  E.V.  Malinnikova  A2-17 

RESEARCHES  OF  CHARACTERISTICS  OF  RADIATIONS  OF  SMALL-SCALE  CLOUDY 
FORMATIONS  IN  THE  FIELD  OF  A  SPECTRUM:  1.5  -  1.8  AND  8-13  MICRONS 
U.  Kozlov,  A.  Pechenev,  and  V.  Solov’ev  A2— 18 

TRANSMISSION  OF  FEMTOSECOND  TITANIUM-SAPPHIRE  LASER’S  RADIATION 
PULSES  ON  HORIZONTAL  AND  INCLINED  PATHS 

Yu.N.  Ponomarev,  I.A.  Bulatova,  and  K.M.  Firsov  A2-19 

EXPERIMENTAL  ATMOSPHERIC  MODELS  DATABASE  AND  CLOUD  DETECTION 
SCHEME  USING  HIGH  SPECTRAL  RESOLUTION  IR  OBSERVATIONS 
A.  Rublev,  A.  Uspensky,  A.  Trotsenko,  E.  Zhitnitsky,  and  A.  Kopylov  A2-20 


ACTINIC  AND  OZONE  MEASUREMENTS  DURING  APE-GAIA  CAMPAIGN  IN  ANTARC¬ 


TICA 

I.  Kostadinov,  G.  Giovanelli,  F.  Ravegnani,  D.  Bortoli,  A.  Petritoli,  V.  Rozanov, 

A.  Rozanov,  A.  Ulanovsky,  and  V.  Yushkov  A2-21 

ASSESSMENT  OF  THE  EXTINCTION  OF  THE  TOTAL  SOLAR  RADIATION  AT  PRESENCE 
OF  THE  CLOUDLESS  ATMOSPHERE 

T.K.  Sklyadneva  and  B.D.  Belan  A2-22 

DETERMINATION  OF  GAS  MEDIA  TEMPERATURE  FROM  HEAT  RADIATION  MEAS¬ 
UREMENTS  BY  REMOTE  SENSING 

M.E.  Antipin  and  O.K.  Voitsekhovskaya  A2— 23 

ESTIMATION  OF  INFLUENCE  OF  WEAK  WATER  VAPOR  ABSORPTION  LINES  ON  THE 
SOLAR  RADIATION  TRANSFER  IN  THE  GAS-AEROSOL  ATMOSPHERE 

B. A.  Voronin,  A.B.  Serebrennikov,  and  T.Yu.  Chesnokova  A2-24 

APPLICATION  OF  HOLOGRAM  LENS  IN  UV-RADIOMETRY 

S.A.  Yushkin  A2-25 

RETRIEVAL  OF  TRACE  SPECIES  PROFILES  USING  BALLON-BORNE  OCCULTATION 
SPECTRA 

M.N.  Eremenko,  S.  Payan,  C.  Camy-Peyret,  M.Y.  Kataev,  and  A.A.  Mitsel  A2-26 

INVESTIGATION  OF  LASER  RADIATION  ABSORPTION  FOR  VARIOUS  ATMOSPFERIC 
PATHS  ON  THE  BASIS  OF  THE  EXPERIMENTAL  DATA  ON  THE  SPECTRAL 
COMPOSITION  OF  THE  SELECTED  CHEMICAL  LASERS 

V.A.  Filimonova  and  M.L.  Sentis  A2-27 

EXPERIENCE  OF  APPLICATION  OF  SOLAR  SPECTROSCOPIC  METHOD  FOR  DETER¬ 
MINATION  OF  THE  CO  TOTAL  AMOUNT  IN  THE  ATMOSPHERE  OVER  THE  RU¬ 
RAL  AND  URBAN  ZONE 

E.V.  Fokeeva,  E.I.  Grechko,  A.V.  Dzhola,  and  L.N.  Yurganov  A2-28 

ESTIMATIONS  OF  LACUNARITY  OF  OPTICAL  SPECTRA 

Yu.V.  Kistenev  A2-29 


Program 


Session  Bl.  WAVE  PROPAGATION  IN  RANDOM  INHOMOGENEOUS  MEDIA. 
ADAPTIVE  OPTICS 

Chairs:  Prof.  V.A.  Banakh,  Prof.  V.P.  Lukin,  Dr.  S.  Clifford,  Academician  K.  Du 

Wednesday,  June  27,  8:30-13:15 .  Main  hall 

8:30  Invited.  LASER  BEAMS  CHARACTERISTICS  UNDER  THE  CONDITIONS  OF  THE 
INTERMITTENCE  OF  SMALL  SCALE  ATMOSPHERIC  TURBULENCE 
T.I.  Arsenyan,  P.V.  Korolenko,  M.S.  Maganova,  A.V.  Mesniankin,  and  A.M.  Zotov 

(Moscow  State  University,  Russia)  Bl-01 

8:55  Invited.  PROPAGATION  EXPERIMENTS  IN  THE  NEAR-INFRARED  ALONG  A  150 
km  PATH  AND  FROM  STARS  IN  THE  CANARIAN  ARCHIPELAGO 
A.  Comeron,  J.A.  Rubio,  A.  Belmonte  (Polytechnic  University  of  Catalonia,  Barcelona, 

Spain),  E.  Garcna,  T.  Prud’homme  ( Institute  de  Astrofisica  de  Canarias,  La  Laguna, 

Spain),  and  Z.  Sodnik  (European  Space  Agency,  Noordwijk,  Netherlands)  Bl-02 

9:25  Invited.  BASIC  RESEARCH  ON  LASER  PROPAGATION  THROUGH  ATMOSPHERE 
AND  ADAPTIVE  OPTICS 

Du  Xiang  Wan  (China  Academy  of  Engineering  Physics,  Beijing,  China)  BI-03 

9:50  Invited.  MODERN  PROBLEMS  OF  ADAPTIVE  OPTICS 

V.P.  Lukin  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia)  Bl-04 

10:15  DEVELOPMENT  OF  TWO  INTERFEROMETRIC  IMAGING  TESTBEDS  AT  THE 
MAGDALENA  RIDGE  OBSERVATORY 

G.C.  Loos1’2,  V.L.  Gamiz1  (W.S.  Air  Force  Research  Laboratory,  Kirtland  AFB,  NM, 

USA,  2New  Mexico  Institute  of  Mining  and  Technology,  Socorro,  NM,  USA)  Bi-05 

10:30  NEW  SCINTILLATION  AND  NEW  PROBABILITY  DENSITY  FUNCTION  (PDF)  FOR 
THE  IRRADIANCE  OF  A  LASER  BEAM  PROPAGATING  THROUGH  ATMOS¬ 
PHERIC  TURBULENCE 

M.A.  Al-Habash  (Terabeam,  Redmond,  USA),  L.C.  Andrews,  and  R.L.  Phillips  (Uni¬ 
versity  of  Central  Florida,  Orlando,  USA)  Bl— 06 

Coffee  break  10:45—11:00 

1 1:00  THEORETICAL  ANALYSIS  OF  FULL  APERTURE  TILT  MEASUREMENT  WITH  REFLECTED 
WAVE  FROM  TARGET 

Hang  Dong  (Institute  of  Applied  Physics  and  Computational  Mathematics,  Beijing, 

China)  Bl-07 

11:15  ANGULAR  DIVERGENCE  OF  LASER  BEAMS  DISTURBED  BY  A  TURBOJET 
AERO  ENGINE  EXHAUST  STREAM 

V.S.  Sirazetdinov,  D.I.  Dmitriev,  I.V.  Ivanova  (Research  Institute  for  Complex  Testing 
of  Optoelectronic  Devices,  Sosnovy  Bor,  Russia),  and  D.H.  Titterton  (DERA,  Farnbor- 
ough,  UK)  Bl-08 

11:30  STATISTICAL  CHARACTERISTICS  OF  THE  WAVE  IN  THE  CASE  OF  A  STRONG 
SCATTERING  IN  THE  LAYER  WITH  RANDOM  INHOMOGENEITIES  OF  DIELEC¬ 
TRIC  PERMITTIVITY 

S.N.  Kolesnik,  N.T.  Afanasiev,  and  M.V.  Tinin  (Irkutsk  State  University,  Russia)  Bl-09 

11:45  TIP-TILT  IMAGE  CORRECTION  USING  A  CORRELATION  TRACKER 

P.A.  Konyaev,  V.P.  Lukin,  N.N.  Botugina,  and  O.N.  Emaleev  (Institute  of  Atmos¬ 
pheric  Optics  SB  RAS,  Tomsk,  Russia)  Bl-10 
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12:00  DENSITY  OF  THE  OPTICAL  VORTICES  IN  THE  TURBULENT  ATMOSPHERE 
V.P.  Aksenov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 

12:15  NUMERICAL  SIMULATION  OF  TURBULENCE  EFFECT  ON  GROUND  -  TO  - 
SATELLITE  OPTICAL  LINK 

V.A.  Banakh  and  A.V.  Falits  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 

12:30  SOLUTION  OF  THE  TOMOGRAPHY  PROBLEM  FOR  HETEROGENEOUS  AB- 
SORPTING  MEDIA 

V.P.  Yakubov  and  D.V.  Losev  (Tomsk  State  University,  Russia) 

12:45  SIMULATION  OF  GAUSSIAN  BEAM  OPTICAL  SCINTILLATION 

A.  Belmonte  (Polytechnic  University  of  Catalonia,  Barcelona,  Spain)  and  L.C.  Andrews 
(University  of  Central  Florida,  Orlando,  USA) 

13:00  ADAPTIVE  OPTICAL  SYSTEM  FOR  TURBULENT  FLUCTUATIONS  OF  THE  LA¬ 
SER  BEAM 

A.  Rukosuev,  A.  Aleksandrov,  V.  Zavalova,  V.  Samarkin,  and  A.  Kudryashov  (Institute 
on  Laser  and  Information  Technologies  RAS,  Shatura,  Russia) 

POSTERS  Wednesday,  June  27,  17:00 

ESTIMATE  OF  WIND  VELOCITY  FROM  MEASUREMENT  OF  VARIANCE  OF  VELOCITY 
OF  OBJECT  IMAGE  CENTROID  DISPLACEMENT 
A.L.  Afanas'ev,  V.A.  Banakh,  and  A.P.  Rostov 

ITERATIVE  ALGORITHMS  TO  SOLVE  PHASE  RETRIEVAL  PROBLEM  BASING  ON  NON¬ 
COHERENT  SOURCE  IMAGE 

S.  Chernyavskii,  G.  Degtyarev,  A.  Makhan'ko,  and  A.  Chernyavskii 

ACCURACY  INCREASING  OF  CORRELATION  MEASUREMENT  BY  NONLINEAR  TRANS¬ 
FORMATION  OF  SIGNALS 
S.A.  Chudinov 

VARIABILITY  OF  COEFFICIENT  OF  TERRESRIAL  REFRACTION  IN  TRANSBAIKALIAN 
REGION 
N.Ts.  Gomboyev 

RESEARCH  ON  REFRACTIONAL  INDEX  OF  ATMOSPHERE  IN  AN  OPTICAL  RANGE 
N.Ts.  Gomboyev 

EQUATION  FOR  AN  AVERAGE  FIELD  OF  A  WAVE  IN  STATISTICALLY  ANISOTROPIC 
RANDOM  MEDIUM 

E. Z.  Gribova  and  A.I.  Saichev 

RANDOM  WANDERINGS  OF  LASER  BEAMS  UNDER  THE  EFFECT  OF  A  TURBULENT 
JET  OF  AN  AERO-ENGINE 

I.V.  Ivanova,  D.I.  Dmitriev,  V.S.  Sirazetdinov,  and  D.H.  Titterton 

FLUCTUATIONS  OF  INTENSITY  OF  A  LASER  BEACON  REGISTERED  SIGNAL 
G.A.  Kaloshin  and  V.V.  Nosov 

INFLUENCE  OF  THE  TURBULENT  ATMOSPHERE  ON  RANGE  OF  MEASURING  OF  DI¬ 
RECTIONS  BY  AN  OPTICO-ACOUSTIC  INTERFEROMETRIC  METHOD 

G.A.  Kaloshin  and  I.P.  Lukin 

METHODS  OF  REGISTRATION  AND  STATISTICS  OF  DISLOCATIONS  ON  THE  PATH  OF 
GAUSSIAN  BEAM  PROPAGATION 

F.  Yu.  Kanev,  V.P.  Lukin,  and  L.N.  Lavrinova 


Bl-11 

Bl-12 

Bl-13 

Bl-14 

Bl-15 

-18:30 

Bl-16 

Bl-17 

Bl-18 

Bl-19 

Bl-20 

Bl-21 

Bl-22 

Bl-23 

Bl-24 

Bl-25 
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PECULIARITIES  OF  PHASE  CONJUGATION  WITH  DIFFERENT  WAVE  LENGTHS  OF 
SOURCE  AND  BEACON  RADIATION 

F.Yu.  Kenev,  V.P.  Lukin,  and  N.A.  Makienova  Bl-26 

ADAPTIVE  FOCUSING  OF  RADIATION  PROPAGATING  THROUGH  PHASE  SCREEN 
FORMING  A  SINGLE  DISLOCATION  IN  REFERENCE  WAVE 

V.V.  Kolosov  Bl— 27 

PIEZOCERAMIC  DRIVER  FOR  TWO-COORDINATE  CONTROLLING  OF  MIRROR  ANGLE 
N.N.  Botugina,  O.N.  Emaleev,  P.A.  Konyaev,  V.P.  Lukin,  L.V.  Antoshkin,  and 
A.P.  Yankov  Bl-28 

IN  THE  MATTER  OF  INTERRELATIONSHIP  OF  OPTICAL,  ELECTRIC,  AND  METEORO¬ 
LOGICAL  PARAMETERS  OF  THE  ATMOSPHERE 

E.V.  Ovcharenko,  V.F.  Donchenko,  and  V.T.  Kalayda  Bl-29 

HOW  TO  PHASE  AN  INVERSE  LIGHT  WAVE  IN  THE  STRONG  FLUCTUATION  CONDITION 

V.A.  Sennikov,  P.A.Konjaev,  V.P.  Lukin,  and  V.A.  Tartakovsky  Bl-30 

BEHAVIOR  FEATURES  OF  RADIATION  INTENSITY  FLUCTUATIONS  IN  A  SATURATION 
RANGE  AT  PROPAGATION  IN  AN  ABSORBING  TURBULENT  ATMOSPHERE 
A. A.  Suvorov  and  R.Kh.  Almaev  Bl— 31 

ALGORITHM  FOR  THE  PHASE  RECONSTRUCTION  FROM  THE  DATA  OF  COMBINED 
WAVEFRONT  SENSOR  UNDER  CONDITIONS  OF  STRONG  SCINTILLATION 
V.P.  Aksenov  and  O.V.  Tikhomirova  Bl— 32 

PROPAGATION  OF  A  LASER  BEAM  THROUGH  A  CONVECTIVE  COLUMN  OF  A  FIRE 

V.M.  Sazanovich,  A.L.  Afanas’ev,  A.P.  Rostov,  and  R.Sh.  Tsvyk  Bl— 33 

PHYSICAL  MODELING  OF  WAVE  PROPAGATION  IN  INCIDENTALLY  HETEROGENE¬ 
OUS  MEDIA 

I.L.  Volkhin  and  N.N.  Korotaev  Bl— 34 

PECULIARITIES  LASER  RADIATION  FLUCTUATIONS  IN  PRECIPITATION 

N.A.  Vostretsov  and  A.  F.  Zhukov  Bl— 35 

PROBABILITY  DISTRIBUTION  OF  FLUCTUATIONS  OF  LASER  SIGNAL  IN  SNOWFALL 

N.A.  Vostretsov  and  A  F.  Zhukov  Bl— 36 

MICROWAVE  TOMOGRAPHY  -  EXPERIMENTAL  MODEL 

V.P.  Yakubov  and  S.A.  Slavgorodsky  Bl-37 

REPRESENTATION  OF  RANDOM  OPTICAL  WAVE  PHASE  IN  THE  BASIS  OF  EIGEN¬ 
FUNCTIONS  OF  PHASE  CORRELATION  FUNCTION 

E.V.  Zakharova  and  Yu.N.  Isaev  Bl— 38 

EFFECT  OF  UNDERLYING  RELIEF  ON  ASTRONOMICAL  IMAGE  TREMOR 

V.V.  Nosov  ,  V.P.  Lukin,  and  E.V.  Nosov  Bl-39 

PROPAGATION  OF  THE  PARTIALLY  COHERENT  GAUSSIAN  BEAM  IN  A  TURBULENT 
REFRACTIVE  MEDIUM 

V.V.  Kolosov,  O.A.  Kolosova,  and  V.V.  Dudorov  Bl-40 
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Session  B2.  NONLINEAR  EFFECTS  AT  RADIATION  PROPAGATION 
IN  ATMOSPHERE  AND  WATER  MEDIA 

Chair:  Prof.  A.A.  Zemlyanov 

POSTERS  Wednesday,  June  27,  17:00-18:30 

LASER  ACCELERATION  OF  SUSPENDED  MICROPARTICLES 

S.E.  Skipetrov  and  M.A.  Kazaryan  B2-01 

PHOTOLYSIS  OF  AQUEOUS  SOLUTIONS  OF  PHENOLS  UNDER  POWERFUL  UV  EXCI¬ 
TATION  B2-02 

V.A.  Svetlitchnyi,  I.V.  Sokolova,  T.N.  Kopylova,  R.T.  Kuznetsova,  O.N.  Tchaikov¬ 
skaya,  and  E.N.  Telminov 

FORMATION  OF  A  SECONDARY  AEROSOL  FROM  PLASMA  WITH  A  DISPERSE  PHASE 

V.I.  Bykaty  and  O.V.  Gas'kova  B2-03 

EFFECT  OF  VAPOR  CONDENSATION  ON  THE  PARAMETERS  OF  STEAM-GASEOUS 
CLOUD  WHEN  IT  IS  EXTENDING  FROM  THE  SURFACE  OF  HIGH-MELTING 
PARTICLE  UNDER  THE  LASER  ACTION  B2-04 

V.I.  Bykaty  and  K.V.  Solomatin 

SIMULATION  OF  PROCESSES  OF  COMBUSTION  AND  VAPORIZATION  OF  FRAGMENTS 

IN  A  LASER  FIELD  B2-05 

V.I.  Bucaty,  A.A.  Popov,  and  A.M.  Sajduk 

PECULIARITIES  OF  RESONANCE  EXCITATIONS  INSIDE  TRANSPARENT  SPHERICAL 
PARTICLES  BY  FEMTOSECOND  LASER  RADIATION 

A.A.  Zemlyanov  and  Yu.E.  Geints  B2-06 

NONSTATIONARY  SCATTERING  OF  ULTRA  SHORT  LASER  PULSES  ON  ISOLATED 
AEROSOL  PARTICLES 

A.A.  Zemlyanov  and  Yu.E.  Geints  B2-07 

STIMULATED  RAMAN  SCATTERING  IN  MICROPARTICLES  UNDER  THE  CONDITIONS 
OF  FIELDS  DOUBLE  RESONANCE 

A.A.  Zemlyanov,  Yu.E.  Geints,  and  E.K.  Panina  B2-08 

HIGHT  STIMULATED  COMBINATIVE  SCATTERING  INFLUENCE  ON  LASER  BEAM 
PROPAGATION  IN  THE  ATMOSPHERE 

A.B.  Ignatyev  and  V.V.  Morozov  B2-09 

PROPAGATION  OF  THE  PARTIALLY  COHERENT  GAUSSIAN  BEAM  IN  A  TURBULENT 
REFRACTIVE  MEDIUM 

V.V.  Kolosov,  O.A.  Kolosova,  and  V.V.  Dudorov  B2-10 

LASER  SPARK  IN  THE  PROBLEM  OF  OUTFLOW  OF  LIGHTNING  DISCHARGES 

A.A.  Zemlyanov,  N.N.  Bochkarev,  A.M.  Kabanov,  and  V.A.  Pogodaev  B2-11 


Session  Cl.  MULTIPLE  SCATTERING  IN  OPTICAL  REMOTE  SENSING. 

IMAGE  TRANSFER  AND  PROCESSING 

Chairs:  Prof.  V.V.  Belov  and  Prof.  I.L.  Katsev 

Monday,  June  25,  16:30-18:15 .  Main  hall 

16:30  REMOTE  SENSING  OF  CLOUDS  BY  A  LIDAR  WITH  VARIABLE  FIELD-OF-VIEW 
ANGLES 

V.V.  Veretennikov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk  Russia), 

A.I.  Abramotchkin,  and  S.A.  Abramotchkin  (Institute  for  Optical  Monitoring  SB  RAS, 

Tomsk,  Russia)  C1-0I 
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16:45  ANALYTICAL  MODELING  OF  THE  RAMAN  LIDAR  RETURN  WITH  MULTIPLE 
SCATTERING 

A.  Malinka  and  E.  Zege  (Institute  of  Physics,  National  Academy  of  Sciences,  Minsk, 
Belarus) 

17:00  SPATIAL-ANGULAR  STRUCTURE  OF  THE  SCATTERED  RADIATION  AT  THE 
BOUNDARIES  AND  INSIDE  THE  OPTICALLY  DENSE  MEDIA 
V.V.  Belov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 

17:15  CONSIDERATION  OF  THE  DISTORTING  EFFECT  OF  THE  ATMOSPHERE  IN  THE 
PROBLEM  OF  SATELLITE  MONITORING  OF  SMALL-SIZED  HIGH-TEMPEATURE 
ANOMALIES 

V.V.  Belov  and  S.V.  Afonin  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 

17:30  METHODS  OF  MAPPING  AND  MEDIUM-TERM  PREDICTION  OF  FIRE  DANGER 
BY  WEATHER  CONDITIONS 

A. I.  Sukhinin  and  E.I.  Ponomarev  (Institute  of  Forest  SB  RAS,  Krasnoyarsk,  Russia) 

17:45  COMPUTER  SIMULATION  AND  EXPERIMENTAL  RESULTS  FOR  OCEANIC  LI¬ 
DAR  RETURN 

I.L.  Katsev,  E.P.  Zege,  A.S.  Prikhach,  B.I.  Stepanov  (Institute  of  Physics,  National 
Academy  of  Sciences,  Minsk,  Belarus),  D.  Allocca,  M.  Contarino,  L.  Mullen  (NAVAIR, 
Patuxent  River,  USA),  and  G.  Ludbrook  (DERA  Malvern,  Worcs,  UK) 

18:00  SIMULATING  TRANSFER  OF  THE  OCEAN  BOTTOM  IMAGE  IN  VIEW  OF  THE 
RADIATION  INTERCHANGE  BETWEEN  THE  ATMOSPHERE  AND  OCEAN 
T.A.  Sushkevich,  A.K.  Kulikov,  and  S.V.  Maksakova  (Keldysh  Institute  of  Applied 
Mathematics  RAS,  Moscow,  Russia) 

POSTERS  Monday,  June  25,  18:15 

ANALYSIS  OF  LIDAR  SIGNAL  SPATIAL  PERFORMANCES  WHEN  SOUNDING  THE  OP¬ 
TICALLY  DENSE  AEROSOL  OBJECTS 
S.A.  Abramotchkin,  A.I.  Abramotchkin,  and  A.A.  Tikhomirov 

ANALYSIS  OF  THE  EFFICIENCY  OF  SATELLITE  MONITORING  OF  FOREST  FIRES  BY 
THE  AVHRR/NOAA  DEVICE  (TOMSK  REGION) 

V.V.  Belov  and  S.V.  Afonin 

ON  THE  APPLICABILITY  LIMITS  OF  THE  SMALL-ANGLE  SCATTERING  APPROXIMA¬ 
TION  FOR  A  DESCRIPTION  OF  THE  BEAM  SPREAD  FUNCTION  WITH  ALLOW¬ 
ANCE  FOR  THE  DISPERSE  COMPOSITION  OF  A  SCATTERING  MEDIUM 
V.V.  Belov,  V.V.  Veretennikov,  and  R.V.  Vil’danov 

VARIATIONS  OF  THE  IMAGE  CONTRAST  AT  OBSERVATION  THROUGH  A  DISPERSE 
LAYER 

B. D.  Borisov 

PROBLEM  OF  INCLUSION  OF  REFRACTION  IN  THE  RADIATIVE  TRANSFER  EQUA¬ 
TION  FOR  THE  ATMOSPHERE-OCEAN  SPHERICAL  SYSTEM 
A.B.  Gavrilovich 

ESTIMATION  OF  THE  BURNED  AREAS  BY  USING  AVHRR/NOAA  DATA 

N.P.  Minko,  V.V.  Koshelev,  N.A.  Abushenko,  D.A.  Altyntsev,  S.A.  Naschilin,  and 
A.V.  Tatamikov 

USE  OF  INFORMATION  TECHNOLOGIES  IN  SYSTEMS  OF  SATELLITE  MONITORING 
OF  FOREST  FIRES 

S.A.  Bartalev,  D.V.  Ershov,  E.A.  Lupyan,  A.A.  Mazurov,  N.P.  Min’ko,  A.A.  Proshin, 
and  E.V.  Flitman 


Cl— 02 

Cl-03 

Cl-04 

Cl-05 

Cl— 06 

Cl— 07 
-20:00 

Cl— 08 

Cl-09 

Cl-10 

Cl-11 

Cl-12 

Cl— 13 

Cl-14 
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IMPROVEMENT  OF  SPATIAL  RESOLUTION  OF  IMAGES  RECORDED  WITH  THE 
AVHRR/NOAA  DEVICE  AND  INTENDED  FOR  SOLVING  PROBLEMS  OF  RE- 
SOURCE-ECOLOGICAL  MONITORING 
E.S.  Artamonov  and  K.T.  Protasov 

IDENTIFICATION  OF  CLOUD  FIELDS  BY  THE  NONPARAMETRIC  ALGORITHM  OF 
PATTERN  RECOGNITION  FROM  THE  AVHRR/NOAA  DATA 
T.G.  Pushkareva  and  K.T.  Protasov 

SOFTWARE  COMPLEX  FOR  SOLVING  THE  DIRECT  PROBLEMS  OF  ATMOSPHERIC 
OPTICS 

A.B.  Serebrennikov  and  V.V.  Belov 


SIMULATING  TRANSFER  OF  THE  NONORTHOTROPIC  SURFACE  IMAGE  IN  THE  PO¬ 
LARIZED  LIGHT 
T.A.  Sushkevich  and  S.A.  Strelkov 

SIMULATING  TRANSFER  OF  THE  TERRESTRIAL  SURFACE  IMAGE  TAKING  INTO  AC¬ 
COUNT  OF  EARTH  SPHERICITY 
T.A.  Sushkevich  and  E.V.  Vladimirova 


ANALYSIS  OF  DYNAMICAL  IMAGES  OF  GAS-AEROSOL  PLUMES  AS  A  RESULT  OF 
EXPLOSION  OF  MINE  LAUNCHING  INSTALLATION 
B.N.  Dmitriev  and  I. A.  Sutorikhin 


LIDAR  EQUATION  IN  THE  SECOND  ORDER  APPROXIMATION  FOR  MEDIA  WITH  A 
STRONGLY  EXTENDED  PHASE  FUNCTION 
V.V.  Veretennikov 

POLARIZATION  ESTIMATION  IN  THE  PROPAGATION  OF  A  NARROW  POLARIZED 
BEAM  THROUGH  A  MULTIPLY  SCATTERING  MEDIUM 
L.I.  Chaikovskaja 

RESULTS  OF  SATELLITE  MONITORING  OF  FOREST  FIRES  ON  THE  YAKUTIYA  TER- 
RITIRY 

V.S.  Solov’ev  and  E.K.  Vasil’ev 


Workshop  «SPACE  MONITORING  OF  FOREST  FIRES.  RESULTS.  PROSPECTS. 
PROBLEMS»  will  be  held  during  the  Session. 


Session  C2.  LASER  AND  ACOUSTIC  SOUNDING  OF  ATMOSPHERE 
AND  OCEAN 

Chairs:  Dr.  Yu.S.  Balin  and  Prof.  G.G.  Matvienko 

Tuesday,  June  26,  8:30-13:15 •  Main  hall 

8:30  Invited.  NUMERICAL  MODELS  OF  LASER  RADIATION  PROPAGATION  IN  RAN¬ 
DOM  INHOMOGENEOUS  MEDIA 

B.A.  Kargin  (Institute  of  Computational  Mathematics  and  Mathematical  Geophysics  SB 
RAS,  Novosibirsk,  Russia)  C2— 01 

9:00  Invited.  LIDAR  OBSERVATION  OF  SAHARAN  DUST  INJECTIONS  IN  THE  EAST 
EUROPE  REGION 

A.P.  Chaikovsky,  A.P.  Ivanov,  F.P.  Osipenko,  M.M.  Korol,  A.C.  Slesar,  I.S.  Hutko 

(Institute  of  Physics,  National  Academy  of  Sciences,  Minsk,  Belarus),  S.  Puchalski,  and  C2-02 
P.  Sobolewski  (Institute  of  Geophysics  Polish  Academy  of  Sciences,  Warsaw,  Poland) 
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9:30  LIDAR  INVESTIGATIONS  OF  THE  DYNAMICS  OF  AEROSOL  FIELDS  OF  THE 
BOUNDARY  LAYER  OF  THE  ATMOSPHERE 

Yu.S.  Balin,  A.D.  Ershov,  and  S.V.  Samoilova  (Institute  of  Atmospheric  Optics  SB 
RAS,  Tomsk,  Russia) 

9:45  OPTIMAL  REGRESSIONS  TO  ESTIMATE  AEROSOL  PARAMETERS  BY  DATA  OF 
TWO-  AND  THREE-WAVELENGTH  LASER  SOUNDING 

V.V.  Barun,  A.I.  Bryl,  V.P.  Kabashnikov,  V.M.  Popov,  and  A.P.  Chaikovsky  (Insti¬ 
tute  of  Physics,  National  Academy  of  Sciences,  Minsk,  Belarus) 

10:00  OPTICAL  SENSING  OF  THE  MIDDLE  ATMOSPHERE  AT  SIBERIAN  LIDAR  STA¬ 
TION 

V.D.  Burlakov,  S.L.  Bondarenko,  M.V.  Grishaev,  S.I.  Dolgii,  A.V.  Elnikov, 
V.V.  Zuev,  A.V.  Nevzorov,  and  S.V.  Smirnov  (Institute  of  Atmospheric  Optics  SB 
RAS,  Tomsk,  Russia) 

10:15  GAS  RECONSTRUCTION  IN  MULTICOMPONENT  MEDIA  USING  GENETIC  AL¬ 
GORITHMS 

Yu.V.  Fedotov,  M.L.  Belov,  V.A.  Gorodnichev,  and  V.I.  Kozintsev  (Bauman  Moscow 
State  Technical  University,  Russia) 

10:30  OZONE  MEASUREMENTS  BY  UV-DIAL  LIDAR  AT  HEFEI,  CHINA 

Shunxing  Hu,  Huanling  Hu,  Yonghua  Wu,  and  Jun  Zhou  (Anhui  Institute  of  Optics  and 
Fine  Mechanics,  Hefei,  China) 


C2-03 


C2-04 


C2-05 


C2-06 


C2-07 


Coffee  break  10:45-11:00 


11:00  A  MOBILE  LIDAR  SYSTEM  FOR  AIR  POLLUTION  MEASUREMENTS 

Zhang  Yinchao,  Huanling  Hu,  Tan  Kun,  Yang  Gaochao,  Liu  Xiaoqin,  Shao  Shisheng, 

Deng  Min,  and  Zhang  Gaoyong  (Anhui  Institute  of  Optics  and  Fine  Mechanics,  Hefei,  C2— 08 
China) 

11:15  NEW  METHOD  OF  THE  MIXING  DETERMINATION  IN  ATMOSPHERE 

M.A.  Lokoshchenko  (Moscow  State  University,  Russia)  C2— 09 

11:30  DIAGNOSTICS  OF  INTENSE  ATMOSPHERIC  VORTICES  OVER  THE  SATELLITE 
MICROWAVE  RADIOMETRIC  SOUNDING  DATA 

A.F.  Nerushev,  H.K.  Kramchaninova  (Institute  of  Experimental  Meteorology  Russian 
Federal  Service  for  Hydrometeorology  and  Environmental  Monitoring,  Obninsk,  Rus¬ 
sia),  and  B.Z.  Petrenko  (Institute  of  Radio  Engineering  and  Electronics  RAS,  Frayzino, 

Russia)  C2— 10 

11:45  ANALYSIS  OF  THE  DATA  OF  ACOUSTIC  SOUNDING  IN  CONDITIONS  OF  STA¬ 
BLE  STRATIFICATION  OF  THE  BOUNDARY  LAYER  OF  THE  ATMOSPHERE 
S.L.  Odintsov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia)  C2— 11 

12:00  CONTINUOUS  OBSERVATIONS  OF  BAROCLINIC  DISTURBANCES  IN  LAKE  BAI¬ 
KAL  WATER 

S.V.  Lovtsov,  N.M.  Budnev,  Yu.V.  Parfenov,  V.Yu.  Rubtzov  (Applied  Physics  Insti¬ 
tute  of  Irkutsk  State  University,  Russia),  M.  Schurter,  M.  Sturm,  and  A.  Wuest  (Swiss 
Federal  Institute  for  Environmental  Science  and  Technology,  Duebendorf-Zuerich,  Swit¬ 
zerland)  C2— 12 

12:15  LIDAR  SIGNAL  FLUCTUATIONS  AT  THE  SEA  SOUNDING  THROUGH  THE 
ROUGH  SURFACE 

W.L.  Weber  (Institute  of  Applied  Physics  RAS,  Nizhny  Novgorod,  Russia)  C2-13 
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12:30  ACTIVE-PASSIVE  REMOTE  SENSING  OF  THE  BIOOPTICAL  FEATURES  OF  THE 
SEA  WATER 

O.A.  Bukin  and  M.I.  Permyakov  (Pacific  Oceanological  Institute  FEB  RAS,  Vladi¬ 
vostok,  Russia)  C2— 14 

12:45  LASER  SPECTROGRAPH  FOR  INVESTIGATION  OF  UNSTEADY  PROCESSES  IN 
ATMOSPHERE 

V.P.  Fokeev1,  Yu.A.  Akimov2,  Yu.I.  Grin2,  V.A.  Levin1,  S.Yu.  Mitichkin1,  and 
V.G.  Testov1  (1  Institute  of  Mechanics  of  Moscow  State  University,  Russia,  2 GUP 


«NPO  -  Astrophisikas>,  Moscow,  Russia)  C2-15 

13:00  LIDAR  AND  SATELLITE  MEASUREMENTS  DETERMI  NATION  OF  HIGH  CLOUDS 
PROPERTIES 

O.  Lado-Bordowsky  (ENSSAT  -  Universite  de  Rennes,  France  C2-16 

POSTERS  Tuesday,  June  26,  18:00-20:00 

TEMPORAL  ASPECTS  OF  FLUORESCENCE  -  IN-SITU  ANALYSIS  WITH  A  BISTATIC 
SUBMARINE  LIDAR 

U.  Stute,  M.  Lehaitre,  and  O.  Lado-Bordowsky  C2-17 

CW-DL-DR-LIDAR  FOR  REMOTE  DETECTION  OF  GASES:  MATHEMATICAL  DE¬ 
SCRIPTION  AND  COMPARISON  WITH  OTHER  METHODS 

R. R.  Agishev  and  R.K.  Sagdiev  C2-18 

LIDAR  COMPLEX  SOUNDING  LASERS  WITH  RESONANCE  PUMPINTG  SYSTEMS 

L.R.  Aibatov  C2-19 

LFM-CW  LIDARS  WITH  RECTANGULAR  PULSED  SOUNDING  SIGNALS 

L.R.  Aibatov  C2-20 

DETERMINATION  ACCURACY  OF  ATMOSPHERIC  GAS  COMPONENT  CONTENT  WITH 
DIAL  SYSTEMS 

Y.M.  Andreev  and  P.P.  Geiko  C2-21 

MATHEMATICAL  SIMULATION  OF  OPERATION  OF  THE  OPTICAL  CORRELATION  GAS 
ANALYZER 

S. F.  Balandin,  Yu.D.  Kopytin,  and  V.I.  Kokhanov  C2-22 

SOUNDING  OF  DENSE  GAS  PLUMES  ON  THE  BASIS  OF  THE  USE  OF  THE  OPTICAL 
CORRELATION  ANALYZER 

S.F.  Balandin,  V.I.  Kokhavov  and  S.A.  Shishigin  C2-23 

REMOTE  CONTROL  OF  OIL  FILM  THICKNESS  ON  WATER  SURFACE  USING  LASER 

S.V.  Berezin,  M.L.  Belov,  V.A.  Gorodnichev,  and  V.I.  Kozintsev  C2-24 

FLUORESCENT  DIAGNOSTICS  OF  DISSOLVED  ORGANIC  MATTER  IN  NATURAL  WA¬ 
TER 

V. I.  Yuzhakov,  K.G.  Blinova,  L.V.  Levshin,  and  S.V.  Patsayeva  C2-25 

METEOROLOGICAL  COMPLEXES  AMK-01  AND  BMK-01 

A.Ya.  Bogushevich,  A.A.  Azbukin,  V.V.  Burkov,  V.V.  Zanin,  V.S.  Ilichevskii,  and 
V.A.  Korolkov  C2— 26 

SOFTWARE  FOR  ULTRASONIC  ANEMOMETERS-THERMOMETERS 

A.Ya.  Bogushevich  C2-27 

EXPERIMENTAL  RESEARCH  OF  THE  METROLOGICAL  CHARACTERISTICS  OF  A  UL¬ 
TRASONIC  ANEMOMETER  IN  A  WIND  TUNNEL 

A.Ya.  Bogushevich,  A.A.  Azbukin,  V.V.Burkov,  V.S.Ilichevskii,  and  V.A. Korolkov  C2-28 
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RELIABILITY  OF  RECOVERY  OF  A  PROFILE  OF  WIND  SPEED  IN  GROUND  ATMOS¬ 
PHERE  FROM  THE  SINGLELEVEL  DATA  THE  ULTRASONIC  ANEMOMETER  - 
THERMOMETER 

A.Ya.  Bogushevich,  V.A.  Gladkih,  A.E.  Makienko,  and  V.A.  Fedorov  C2-29 

INVESTIGATION  OF  THE  ORGANIC  MATTER  LASER  FLUORESCENCE  SPECTRA  FOR 
CLASSIFICATION  OF  THE  SEA  WATER  CASES 

V.V.  Tchekunkova,  O.A.  Bukin,  and  M.S.  Permyakov  C2-30 

SOME  RESULTS  OF  THE  COMPARISON  ANALYSIS  OF  THE  SHIP  AND  SATELLITE 
CHLOROPHYLL  A  DATA 

D.V.  Burov,  O.A.  Bukin,  M.S.  Permyakov,  and  V.A.  Khovanets  C2-31 

OPERATIONAL  MEASUREMENT  OF  AIR  POLLUTION  CONCENTRATIONS  IN  THE 
CZECH  REPUBLIC  BY  COMBINED  LIDAR/SODAR  TECHNIQUES 

J.  Keder,  P.  Berger,  A.  Cerny,  P.  Engst,  F.  Folttiny,  and  M.  Strizik  C2-32 

PECULIARITIES  OF  RECONSTRUCTION  OF  THE  AEROSOL  SCATTERING  COEFFI¬ 
CIENT  TAKING  INTO  ACCOUNT  MOLECULAR  SCATTERING  AND  VARIATIONS 
OF  THE  LIDAR  RATIO  UNDER  CONDITIONS  OF  THE  WEAKLY  TURBID  AT¬ 
MOSPHERE 

A.D.  Ershov,  Yu.S.  Balin,  and  S.V.  Samoilova  C2— 33 

MULTICOMPONENT  ANALYSIS  OF  THE  UNSYMMETRICAL  DIMETHYLHYDRAZINE 
AND  ITS  DEGRADATION  PRODUCTS  BY  THE  LASER  PHOTO  ACOUSTIC  SPEC¬ 
TROSCOPY 

Yu.V.  Fedotov,  M.L.  Belov,  V.A.  Gorodnichev,  A.N.  Gitov,  V.I.  Kozintsev, 

A. A.  Kormakov,  and  I.P.  Suprun  •>.  C2— 34 

SELECTION  OF  ANALYTICAL  WAVELENGTHS  FOR  MULTICOMPONENT  ANALYSIS  OF 
GAS  MIXTURE  BY  THE  LASER  PHOTO  ACOUSTIC  METHOD 

Yu.V.  Fedotov,  M.L.  Belov,  V.A.  Gorodnichev,  and  V.I.  Kozintsev  C2-35 

MODELLING  SOFTWARE  MOLSA  FOR  UV-V  LIDAR  SOUNDINGS  OF  ATMOSPHERE 
PARAMETERS 

I.V.  Boichenko,  M.Yu.  Kataev,  D.R.  Kulakhmetov,  A.A.  Mitsel,  and  A.Ya.  Sukhanov  C2-36 

INVESTIGATION  OF  A  CLOUD  COVER  WITH  USE  OF  SPECTRAL  MEASUREMENTS 
AND  BI-STATIC  TOMOGRAPHIC  SENSING 

D. M.  Onoshko  and  M.M.  Kugeiko  C2— 37 

REMOTE  SENSING  OF  COMPLICATED  STRATIFIED  INHOMOGENEOUS  DISPERSING 
MEDIA  (CONCEPT  OF  MINIMIZING  OF  A  PRIORI  DATA) 

M.M.  Kugeiko  C2— 38 

MEASUREMENTS  OF  THE  ABSOLUTE  QUANTITIES  OF  THE  CHLOROPHYLL  A  CON¬ 
CENTRATION  BY  LASER  FLUOROMETER 

E. A.  Lipilina,  O.A.  Bukin,  M.S.  Permyakov,  and  A.Yu.  Major  C2-39 

DOPPLER  SODAR  OBSERVATIONS  OF  VERTICAL  COMPONENT  OF  A  WIND  SPEED  IN 
MOSCOW 

M.A.  Lokoshchenko,  V.G.  Perepyolkin,  and  N.V.  Semenova  C2-40 

STUDYING  OF  AEROSOL  CONCENTRATIONS  AND  THERMAL  STRUCTURE  OF  THE 
LOWER  ATMOSPHERE  ABOVE  MOSCOW  BY  MEANS  OF  SODAR  AND  LIDAR 
M.A.  Lokoshchenko,  G.I.  Gorchakov,  and  P.O.  Shishkov  C2-41 

SPEED  OF  LARGE  SCALE  DISTURBANCES  IN  THE  LAKE  BAIKAL  WATER 

Yu.V.  Parfenov,  A.G.  Chensky,  S.V.  Lovtsov,  A.E.  Rastegin,  and  V.Yu.  Rubtzov  C2-42 
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ESTIMATION  OF  THE  STATISTICAL  PARAMETERS  OF  OPTICAL  AND  GEOMETRICAL 


SPATIAL  STRUCTURE  OF  CLOUDINESS 

I.E.  Penner,  G.P.  Kokhanenko,  and  V.S.  Shamanaev  C2— 43 

MULTIWAVE  TRACE  GAS  ANALYZER  BASED  ON  WAVEGUIDE  TUNABLE  C02-LASER 
A.I.  Karapuzikov,  G.G.  Matvienko,  Yu.N.  Ponomarev,  I.V.  Sherstov,  A.I.  Grishin, 

A.I.  Petrov,  and  I.V.  Ptashnik  C2-44 

SIMULATION  OF  LIDAR  SOUNDING  OF  METEOPARAMETERS  OF  THE  ATMOSPHERE 
IN  THE  SPECTRAL  WINDOW  2-2.4  pm 

P.P.  Geiko,  G.G.  Matvienko,  O.A.  Romanovskii,  and  O.V.  Kharchenko  C2-45 

OPTOACOUSTIC  SOUNDING  OF  THE  ATMOSPHERIC  PARAMETERS  AND  THE  CHAN¬ 
NEL  OF  HIGH-POWER  PULSED  LASER  RADIATION  PROPAGATION  IN  THE  AT¬ 
MOSPHERE 

L.G.  Shamanaeva  C2-46 

DOPPLER  MEASUREMENT  ACCURACY  OF  THE  WIND  PROFILE  IN  THE  NONSTA¬ 
TIONARY  SIGNAL  REGIME 

A.P.  Shelekhov  C2-47 

VOLUME  ACOUSTIC  SCATTERING  IN  THE  OCEAN 

V.E.  Sklyarov  and  A.V.  Berezutskii  C2-48 

COMPARISON  ANALYSIS  OF  THE  STATISTICAL  FEATURES  OF  THE  BIOOPTICAL  AND 
HYDROLOGICAL  SEAWATER  PARAMETERS 

G.V.  Skorokhod,  O.A.  Bukin,  M.S.  Permyakov,  A.Yu.  Major,  and  T.I.  Tarkhova  C2-49 

EXPERIENCE  ON  LASER  SENSING  OF  THE  BAIKAL  WATER  FROM  THE  ICE  COVER 

G.P.  Kokhanenko,  I.E.  Penner,  V.S.  Shamanaev,  N.P.  Budnev,  B.A.  Tarashchanskii, 

and  P.P.  Sherstyankin  C2— 50 


Session  C3.  AIRBORNE  AND  SPACEBORNE  LIDARS  AND  THEIR 
APPLICATIONS.  MODELS  OF  THE  ATMOSPHERE.  LASER  BEAMS 
ON  HIGH-ALTITUDE  PATHS  IN  THE  ATMOSPHERE  AND  SPACE 

Chairs:  Prof.  G.G.  Matvienko,  Prof.  U.G.  Oppel,  and  Dr.  U.N.  Sing 

Wednesday,  June  27,  14:00-15:30.  Main  hall 

14:00  Invited.  HOW  PRECISELY  AN  EQUATION  MUST  DESCRIBE  THE  RETURN  SIG¬ 
NAL  OF  A  SPACE-BORNE  LIDAR  SYSTEM  TO  ALLOW  FOR  THE  RETRIEVAL  OF 
CLOUD  PARAMETERS? 

A.  Borovoi1,  G.  Czerwinski2,  J.  Ding3,  U.  Oppel2,  and  L.  Xu3  (institute  of  Atmos¬ 
pheric  Optics  SB  RAS,  Tomsk,  Russia,  2 Institute  of  Mathematics,  L-M -University  of 
Munich,  Germany,  3 Chengdu  College  of  Information  Engineering,  China)  C3— 01 

Invited.  EYE-SAFE  LASER  TRANSMITTER  FOR  ATMOSPHERIC  REMOTE  SENS¬ 
ING  APPLICATIONS 

U.N.  Singh  (NASA  Langley  Research  Center,  USA)  C3— 02 

14:30  PROJECT  OF  LIDAR  INVESTIGATION  OF  THE  EARTH  FROM  ONBOARD  THE 
SMALL  SPACE  PLATFORMS 

G.G.  Matvienko  (Institute  of  Atmospheric  Optics  SB  RAS1,  Tomsk,  Russia)  C3-03 
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14:45  METHOD  FOR  RECONSTRUCTION  OF  THE  HEIGHT  WIND  PROFILES  FROM 
THE  DATA  OF  THE  SPACE  DOPPLER  LIDAR 

V.A.  Banakh1,  Ch.  Werner2,  N.P.  Krivolutskii1,  I.  Laike2,  I.N.  Smalikho1,  and 
Y.  Shtraikhert2  (institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia,  2DLR  Insti¬ 
tute  of  Atmospheric  Physics,  Wessling,  Germany)  C3— 04 

15:00  USING  SATELLITE  DATA  FOR  ESTIMATE  TEMPERATURE  CHARACTERISTICS 
OF  AIR  ON  THE  GROUND  LEVEL 

S.A.  Tashchilin  and  N.A.  Abushenko  (Institute  of  Solar  -  Terrestrial  Physics  SB  RAS.,  C3-05 
Irkutsk,  Russia) 

15:15  LIDAR  SIGNAL  IN  THE  DOUBLE  SCATTERING  APPROXIMATION  AT  PARAMET¬ 
RIC  SETTING  OF  THE  SCATTERING  PHASE  FUNCTION 

V.V.  Bryukhanova  and  I.V.  Samokhvalov  (Tomsk  State  University,  Tomsk,  Russia)  C3- 06 


POSTERS  Tuesday,  June  26,  18:00-20:00 

NUMERICAL  SIMULATION  OF  DOPPLER  LIDAR  DETECTION  OF  CLEAR  AIR  TURBU- 
LENCE 

V.A.  Banakh,  Ch.  Werner,  and  I.N.  Smalikho  C3— 07 

COMPARATIVE  ANALYSIS  OF  POLARIZATION  CHARACTERISTICS  OF  SCANNERS  FOR 
AIRBORNE  LIDARS 

A.V.  Beresnev  and  A.A.  Tikhomirov  C3-08 


LIDAR  MEASURMENTS  OF  TIME  VARIATIONS  OF  THE  VOLUMETRIC  BACKSCAT- 
TERING  COEFFICIENT 

B.T.  Tashenov,  V.A.  Filippov,  and  R.V.  Filippov 

POLARIZING  CHARACTERISTICS  OF  DOUBLE  SCATTERING  RADIATION  FROM  DROP 
AND  CRYSTAL  CLOUDS 

I.V.  Samokhvalov,  V.V.  Bryukhanova,  and  P.V.Kryganov 

EMPIRICAL  MODEL  OF  THE  SPECTRAL  BEHAVIOR  OF  THE  AEROSOL  OPTICAL 
THICKNESS  OF  THE  ATMOSPHERE  IN  THE  WAVELENGTH  RANGE  0.44  TO  12  pm 
N.N.  Shchelkanov 


Session  C4.  OPTICAL  AND  MICROPHYSICAL  PROPERTIES 
OF  ATMOSPHERIC  AEROSOL  AND  SUSPENSION  IN  WATER  MEDIA 

Chairs:  Prof.  O.V.  Kopelevich,  Prof.  M.V.  Panchenko,  and  Prof.  G.  Wang 

Tuesday,  June  26,  14:00-18:15.  Main  Hall 

14:00  Invited.  ASSESSMENT  OF  OPTICAL  CHARACTERISTICS  OF  ATMOSPHERE  AND 
OCEAN  BY  DATA  FROM  SATELLITE  OCEAN  COLOR  SENSORS 

O. V.  Kopelevich  (Institute  of  Oceanology  RAS,  Moscow,  Russia)  C4-01 

14:30  ABOUT  OPTICAL,  THERMAL  AND  DYNAMIC  STRUCTURE  OF  COASTAL  WA¬ 
TERS  OF  LAKE  BAIKAL  (DATA  1994,  1999) 

P. P.  Sherstyankin,  M.N.  Shimaraev,  V.V.  Khokhlov,  V.N.  Sergeeva,  and  C4— 02 

V.N.  Drozdov  (Limnological  Institute  SB  RAS,  Irkutsk,  Russia) 

14:45  INFORMATION  CONTENT  OF  SPECTRA  OF  FACTORS  OF  BRIGHTNESS  FOR 
WATER  ECOSYSTEMS 

B.L.Sukhorukov  and  I.V.Novikov  (Institute  of  Water  Problems  RAS,  Rostov-na-Donu,  C4-03 
Russia) 
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15:00  INFLUENCE  OF  HEAVY  METALS  ON  OPTICAL  CHARACTERISTICS  OF  AQUE¬ 
OUS  MEDIA 

A. Ya.  Khairullina  and  V.A.  Lapina  (Institute  of  Physics,  National  Academy  of  Sciences, 

Minsk,  Belarus)  C4— 04 

15:15  METHOD  AND  SOME  RESULTS  OF  MEASUREMENT  OF  LIGHT  ABSORPTION, 
DIRECT  AND  BACKSCATTERING  SPECTRUMS  IN  LAKE  BAIKAL  WATER 

B. A.  Tarashansky,  N.M.  Budnev,  and  R.R.  Mirgasov  (Applied  Physics  Institute  of 

Irkutsk  State  University,  Irkutsk,  Russia)  C4-05 

Coffee  break  15:30—16:00 

16:00  INFLUENCE  OF  CLOUD  MICROPHYSICAL  CHARACTERISTICS  ON  SOLAR  RA¬ 
DIATION  TRANSFER  IN  THE  ATMOSPHERE 

M.V.  Shatunova  (Hydrometeorological  Research  Center  of  Russia,  Moscow,  Russia)  C4— 06 

16:15  AEROSOL  RETRIEVAL  FROM  COMBINED  SPECTRAL  EXTINCTION  AND  AURE¬ 
OLE  MEASUREMENTS 

M.A.  Sviridenkov  (Institute  of  Atmospheric  Physics  RAS,  Moscow,  Russia)  C4-07 

16:30  CARBONACEOUS  PARTICLES  IN  THE  URBAN  ATMOSPHERE 

Wang  Gengchen,  Kong  Qinxin,  Gu  Zhifang,  Wan  Xiaowei  (Institute  of  Atmospheric 
Physics,  Beijing,  China),  and  A.S.  Emilenko  (Institute  of  Atmospheric  Physics  RAS, 

Moscow,  Russia)  C4-08 

16:45  ANALYSIS  OF  DAY  SKY  SPECTRAL  BRIGHTNESS  IN  NEPHELOMETRIC  ANGLES 
OF  SCATTERING 

V.N  Korovchenko  (Abai  Kazakh  State  Pedagogical  University,  Alma-Ata,  Kazakhstan), 

V.K.  Oshlakov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia), 

V.E.  Pavlov  (Institute  for  Water  and  Environmental  Problems  SB  RAS,  Barnaul,  Rus¬ 
sia),  and  A.S.  Shestukhin  (Polzunov  Altai  State  Technical  University,  Barnaul,  Russia)  C4— 09 

17:00  SEASONAL  DYNAMICS  OF  THE  AEROSOL  EXTINCTION  COEFFICIENTS  IN  THE 
HAZES  OVER  WEST  SIBERIA 

V.N.  Uzhegov  and  Yu.A.  Pkhalagov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk, 

Russia)  C4— 10 

17:15  ADVANTAGES  OF  USING  CIRCULAR  POLARIZED  LIGHT  IN  LASER  SENSING  OF 
CRYSTAL  CLOUDS 

B.V.  Kaul,  D.N.  Romashov  ( Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia), 

and  I.V.  Samokhvalov  (Tomsk  State  University,  Russia)  C4-11 

17:30  LIGHT  SCATTERING  ON  ICE  CRYSTALS  OF  CIRRUS  CLOUDS:  JONES  MATRIX 
A.G.  Borovoi,  I. A.  Grishinf Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia), 
and  U.G  Oppel  (Institute  of  Mathematics,  Muenchen,  Germany)  C4— 12 

17:45  ABOUT  MODELING  THE  EFFECT  OF  HUMIDITY  ON  THE  AEROSOL  OPTICAL 
CHARACTERISTICS  USING  WIDE  LOGNORMAL  PARTICLE  SIZE  DISTRIBU¬ 
TIONS 

M.V.  Panchenko,  V.V.  Pol’kin,  and  S.A.  Terpugova  (Institute  of  Atmospheric  Optics 
SB  RAS,  Tomsk,  Russia)  C4-13 


18:00  LIGHT  SCATTERING  BY  MIXED  CLOUDS 

A.G.  Petrushin  ( Institute  of  Experimental  Meteorology,  Obninsk,  Russia) 
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POSTERS  Tuesday,  June  26,  18:00-20:00 

COMBINED  (SPECTRAL  AND  LANGMUIR)  METHOD  FOR  DETECTION  OF  WATER 
BASINS  CONTAMINATED  BY  OIL  PRODUCTS 

M.I.  Allenov,  V.G.  Biryukov,  N.D.  Tretiakov,  and  S.G.  Yudin  C4— 15 

DETERMINATION  OF  WATER  BASINS  MUDDINESS  CREATED  BY  MINERAL  PARTI¬ 
CLES  CARRIED-OVER  BY  RIVERS 

M.I.  Allenov,  N.P.  Ivanova,  V.V.  Ovchinnikov,  and  N.D.  Tretiakov  C4-16 

HOLOGRAPHIC  DIAGNOSTICS  OF  BIOLOGICAL  MICROPARTICLES  IN  LIQUID  MEDIA 
V.V.  Dyomin,  V.A.  Mazur,  A.V.  Makarov,  N.G.Melnik,  and  O.A.  Timoshkin 

C4-17 


ELECTRICAL  AND  AEROSOL  ATMOSPHERIC  CHARACTERISTICS  FLUCTUATION  IN 
TECTONIC  ACTIVITY  REGION 

G.G.  Matvienko,  A.I.  Grishin,  and  V.A  Alekseev  C4— 18 

OPTICAL  PROPERTIES  OF  SALT  PARTICLES  OF  A  SEA  AEROSOL  (LABORATORY 
EXPERIMENT) 

T.V.  Gubareva  C4— 19 

EXAMINATIONS  OF  STRUCTURE  OF  SALT  PARTICLES  OF  A  SEA  AEROSOL  (LABO¬ 
RATORY  EXPERIMENT) 

T.V.  Gubareva  C4-20 

TRANSFORMATION  OF  THE  SMOKE  AEROSOL  MICROSTRUCTURE  AT  THE  AFTER  - 
PYROLYSIS  STAGE 

R.F.  Rakhimov  and  V.S.  Kozlov  C4— 21 

CORRELATION  OF  AEROSOL  CHARACTERISTICS,  SOOT  AND  METEOROLOGICAL 
PARAMETERS  IN  THE  NEAR-GROUND  AIR  LAYER 

V.S.  Kozlov,  M.V.  Panchenko,  V.V.  Polkin,  S.A.  Terpugova,  and  E.P.  Yausheva  C4-22 

SIMULTANEOUS  MEASUREMENTS  OF  AEROSOL  ABSORPTION  COEFFICIENT  AND 
SOOT  CONCENTRATION  IN  THE  NEAR-GROUND  AIR  LAYER  BY  METHODS  OF 
OPTICAL-ACOUSTICAL  SPECTROMETRY  AND  DIFFUSE  EXTINCTION 
V.S.  Kozlov,  M.V.  Panchenko,  A.B.  Tikhomirov,  and  B.A.  Tikhomirov  C4-23 

POLARIZATION  STRUCTURE  OF  THE  MULTIPLE  SCATTERING  BACKGROUND  OF 
THE  SIGNAL  REFLECTED  BY  CLOUD  ICE  CRYSTALS 

G.M.  Krekov,  M.M.  Krekova,  and  D.M.  Romashov  C4— 24 

EFFECT  OF  AIR  BUBBLES  IN  SEA  WATER  ON  THE  FORMATION  OF  LIDAR  SIGNAL 

M.M.  Krekova,  G.M.  Krekov,  and  V.S.  Shamanaev  C4— 25 

NUMERICAL  SIMULATION  OF  SAMPLING  AEROSOL  PARTICLES  FROM  A  HIGH¬ 
SPEED  AIR  FLOW 

A. A.  Medvedev,  V.S.  Toporkov,  S.G.  Chemyi,  S.V.  Sharov,  and  D.V.  Chirkov  C4— 26 

DAY  SKY  POLARIMETER  FOR  A  SHORT-WAVE  REGION  OF  THE  SPECTRUM 

P.M.  Zatsepin,  A.S.  Istomin,  V.E.  Pavlov,  V.V.  Pashnev,  P.V  Semenko,  D.N.  Trosh- 

kin,  and  E.A.  Tuterev  C4-27 

DIURNAL  DYNAMICS  OF  THE  AEROSOL  EXTINCTION  COEFFICIENTS  IN  THE  HAZES 
OVER  WEST  SIBERIA 

Yu.A.  Pkhalagov  and  V.N.  Uzhegov  C4-28 

DIURNAL  DYNAMICS  OF  THE  ATMOSPHERIC  HAZE  MICROSTRUCTURE  UNDER 
CONDITIONS  OF  ANOMALOUS  AND  USUAL  TRANSPARENCY 

E.V.  Makienko,  R.F.  Rakhimov,  S.M.  Sakerin,  and  D.M.  Kabanov  C4-29 
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LIGHT  SCATTERING  BY  HEXAGONAL  ICE  CRYSTALS 

D.N.  Romashov  C4— 30 

VARIATIONS  OF  THE  ATMOSPHERIC  TRANSPARENCY  CHARACTERISTICS  OF 
DIFFERENT  SCALES  (TOMSK,  1992-2000) 

S.M.  Sakerin  and  D.M. Kabanov  C4-31 

ANALYTICAL  APPROXIMATION  OF  RAINDROP  SIZE  DISTRIBUTION  FUNCTIONS 

S.V.  Shamanaev  C4-32 

RESULTS  OF  TESTS  OF  A  SPECTRAL  INTEGRATING  NEPHELOMETER  FOR  ATMOS¬ 
PHERIC  INVESTIGATIONS 

I.A.  Razenkov,  A.P.  Rostov,  and  N.A.  Shefer  C4-33 

NUMERICAL  INVESTIGATION  OF  CHARACTERISTICS  OF  REFLECTED  RADIATION 
GENERATED  THE  LIGTH  PILLARS  IN  ATMOSPHERE 

O. V.  Shefer  C4-34 

ABOUT  OPTICAL,  THERMAL  AND  DYNAMIC  STRUCTURES  SELENGA  SHALLOW 
WATERS  OF  LAKE  BAIKAL 

P. P.  Sherstyankin,  L.N.  Kuimova,  I.V.  Ivanovskaya  C4-35 

USE  OF  THE  METHOD  BY  X-RAY  SPECTROMETRY  TO  ANALYZE  ATMOSPHERIC 

AEROSOLS 

A.N.Smagunova,  O.M.Karpukova,  E.N.Korjova,  and  V.A. Kozlov  C4-36 

STUDY  OF  AEROSOL  CONDENSATION  ACTIVITY  IN  DIFFERENT  AIR  MASSES 

S.A.  Terpugova,  M.V.  Panchenko,  and  E.P.  Yausheva  C4-37 

MODEL  ESTIMATES  OF  REGULARITIES  IN  FORMATION  OF  NEAR-HORIZON  SKY 
BRIGHTNESS  IN  THE  VISIBLE  AND  THERMAL  SPECTRAL  RANGE 

S.M.  Sakerin,  T.B.  Zhuravleva,  and  I.M.  Nasretdinov  C4-38 

VAPORIZATION  OF  THE  AEROSOL  PARTICLES  BY  TEA  C02  LASER  INSIDE  SINGLE 
PARTICLE  MASS  SPECTROMETER 

N. N.  Belov,  N.G.  Belova,  and  T.  Baer  C4-39 

DIFFERENT  REMOTE  SENSING  METHODS  FOR  MEASURING  BIOOPTICAL  PARAME¬ 
TERS  OF  THE  SEA  WATER 

O. S.  Tsareva  and  A.N.  Pavlov  C4-40 

SP-4M  SOLAR  PHOTOMETER  FOR  SCIENTIFIC  MONITORING  OF  THE  ATMOS¬ 
PHERIC  TRANSPARENCY  CHARACTERISTICS 

S.M.  Sakerin,  D.M.  Kabanov,  and  S.A.  Turchinovich  C4-41 

NUMERICAL  ANALYSIS  OF  THE  INSTRUMENTATION  MATRIX  OF  THE  POLARIZA¬ 
TION  MEASURER 

V.G.  Oshlakov  and  Yu.G.  Borkov  C4-42 


Session  C5.  TRANSPORT  AND  TRANSFORMATION  OF  AEROSOL  AND  GAS 

COMPONENTS  IN  THE  ATMOSPHERE 

Chairs:  Prof.  B.D.  Belan,  Prof.  G.S.  Rivin,  and  Prof.  V.N.  Aref’ev 

Wednesday,  June  27,  8:30—13:00.  Small  Hall 

8:30  PRELIMINARY  RESULTS  OF  INVESTIGATION  OF  THE  AEROSOL  OPTICAL 
DEPTH  AND  COLUMNAR  WATER  VAPOR  OF  THE  ATMOSPHERE  IN  THE 
IRKUTSK  REGION  C5-01 

S.M.  Sakerin,  D.M.  Kabanov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Rus¬ 
sia),  V.V.  Koshelev,  and  A. Yu.  Shalin  (Institute  of  Solar-Terrestrial  Physics  SB  RAS, 

Irkutsk,  Russia) 
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8:45  OBSERVATIONS  ON  LOCATION  OF  THE  DYNAMICS  OF  OROGRAPHIC  WAVE 
CLOUDS  OVER  THE  BAIKAL  LAKE 

T.N.  Bibikova  and  E.V.  Jurba  ( Moscow  State  University,  Russia)  C5-02 

9:00  ESTIMATION  OFANTROPOGENEOUS  LOAD  ON  PROTECTED  REGION  USING 
THE  CLIMATIC  INFORMATION 

G.S.  Rivin  and  P.V.  Voronina  (Institute  of  Computational  Technologies  SB  RAS,  No¬ 
vosibirsk,  Russia)  C5— 03 

9:15  A  MODEL  OF  LOCAL  DYNAMIC  INTERACTION  OF  A  WATER  RESERVOIR  AND 
THE  ATMOSPHERE  AT  SURFACE  ROUGHNESS 

V.A.  Shlychkov  (Institute  for  Water  and  Environmental  Problems  SB  RAS,  Novosi¬ 
birsk,  Russia)  C5-04 

9:30  GENERATION  OF  SULFATE  AEROSOL  BY  A  SURFACE  OF  DRIED  UP  LAKE 

I. A.  Sutorikhin  (Institute  for  Water  and  Environmental  Problems  SB  RAS,  Barnaul, 

Russia)  and  A.E.  Kaplinsky  (University  of  Antwerp  UIA,  Antwerpen,  Belgium)  C5-05 

9:45  FEATURES  OF  DISTRIBUTION  OF  GROUND  LEVEL  CONCENTRATIONS  OF 
OZONE  AND  NITROGEN  OXIDES  UNDER  PHOTOCHEMICAL  PROCESSES  IN 
THE  BAIKAL  REGION 

V.P.  Butukahnov,  G.S.  Zhamsueva,  A.S.  Zayakhanov,  Yu.L.  Lomukhin,  and  B.Z.  Tzy- 
dypov  (Department  of  Physical  Problems,  Buryat  Science  Center  SB  RAS,  Ulan-Ude, 

Russia)  C5-06 

10:00  TRANSFORMATION  OF  A  SEA  AEROSOL  UNDER  ACTIVITY  OF  THE  RADIOAC¬ 
TIVE  FACTOR 

T.V.  Gubareva  (Bratsk  State  Technical  University,  Russia)  C5-07 

10:15  PROPAGATION  OF  IMPURITY  FROM  PULSE  SOURCE  IN  TURBULENT  ATMOS¬ 
PHERE:  REMOTE  SENSING  AND  MATHEMATICAL  SIMULATION 
Yu.S.  Balin,  A.D.Yershov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia), 

A.I.  Bril,  V.P.  Kabashnikov,  V.M.  Popov,  and  A.P.  Chaikovskiy  (Institute  of  Physics, 
National  Academy  of  Sciences,  Minsk,  Belarus)  C5— 08 

10:30  BUOYANT  PLUME  RISE  IN  TURBULENT  ATMOSPHERE 

V.D.  Perminov  (Central  Aerohydrodynamic  Institute,  Zhukovsky,  Russia)  C5~ 09 

Coffee  break  10:45-11:00 

11:00  DISTRIBUTION  OF  KINETIC  ENERGY  OF  TURBULENCE  AND  OPTICAL  INSTA¬ 
BILITY  OF  A  TERRESTRIAL  ATMOSPHERE  ABOVE  TERRITORY  OF  THE  CIS 
P.G.  Kovadlo  (Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia)  C5-10 

11:15  CERTAIN  RESULTS  OF  COMPARISON  FOR  DATA  OF  SIMULATION  OF  ACID 
AEROSOL  AND  SATELLITE  MONITORING  OF  RADIATION  CHARACTERISTICS 
OF  THE  CLOUDY/CLOUDLESS  ATMOSPHERE 

V.V.  Kozoderov  and  V.D.  Egorov  (Institute  of  Computational  Mathematics  RAS,  Mos¬ 
cow,  Russia)  C5-11 

11:30  A  MATHEMATICAL  MODEL  OF  AEROSOL  CLOUD  FORMATION 

I.R.  Abunyayev,  I.N.  Lazovik,  and  G.S.  Kudryashev  (Irkutsk  Military  Aviation  Engi¬ 
neering  Institute,  Russia)  C5-12 

11:45  THERMODYNAMIC  MODELING  OF  ANTHROPOGENIC  IMPACT  ON  CHEMICAL 
COMPOSITION  OF  PRECIPITATION 

Ye.V.  Kuchmenko,  B.M.  Kaganovich,  and  Ye.V.  Molozhnikova  (Institute  for  Power 
Engineering  Systems  SB  RAS,  Irkutsk)  C5— 13 
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12:00  RESEARCH  OF  A  TURBULENT  STATE  OF  THE  LOWER  ATMOSPHERE 

P.G.  Stafeev,  G.V.  Buhlova,  and  N.P.  Krasnenko  (Institute  for  Optical  Monitoring  SB 
RAS,  Tomsk,  Russia) 

12:15  METROLOGICAL  SUPPLYING  FOR  GAS  HUMIDITY  MEASUREMENTS 

N.I.  Dubovikov,  O.V.  Podmurnaya,  and  O.I.  Gudkov  (Eastern-Siberian  Scientific- 
Research  Institute  for  Physics-Technical  and  Radio  Engineering  Measurements,  Irkutsk, 
Russia) 

12:30  DEVICE  FOR  INVESTIGATION  OF  HEAT,  HUMIDITY,  AND  AEROSOL  PARTI¬ 
CLES  GROUND  FLOWS 

A.P.  Rostov,  A.L.  Afanasiev,  and  A.P.  Ivanov  (Institute  of  Atmospheric  Optics  SB 
RAS,  Tomsk,  Russia) 

12:45  OPTICAL  AND  MICROPHYSICAL  URBAN  AEROSOLS  MODELS 

L.S.  Ivlev,  A.V.  Vasilyev  (Scientific  Research  Institute  of  Physics  of  St.  Peterburg 
State  University,  Petrodvorets,  Russia),  B.D.  Belan,  M.V.  Panchenko,  and  S.A.  Ter- 
pugova  ( Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 

POSTERS  Tuesday,  June  26,  18:15 

MEASUREMENTS  OF  METHANE  CONTENT  IN  THE  ATMOSPHERIC  BOUNDARY  LAYER 
AND  IN  THE  ATMOSPHERIC  DEPTH 

V.N.  Aref'ev,  Yu. I.  Baranov,  E.L.  Baranova,  G.I.  Bougrim,  N.Ye.  Kamenogradsky, 
and  F.V.  Kashin 

CARBON  DIOXIDE  IN  THE  CONTINENTAL  ATMOSPHERE 

V.N.  Aref'ev,  N.Ye.  Kamenogradsky,  F.V.  Kashin,  V.K.  Semyonov,  V.P.  Sinyakov, 
and  L.I.  Sorokina 

ATMOSPHERIC  SPECTRAL  TRANSPARENCY  IN  THE  ISSYK  KUL  LAKE  REGION 

V.N.  Aref'ev,  K.N.  Visheratin,  F.V.  Kashin,  S.S.  Khmelevtsov,  V.K.  Semyonov,  and 
L.I.  Sorokina 

WATER  VAPOR  IN  THE  CONTINENTAL  ATMOSPHERE 

V.N.  Aref’ev,  N.Ye.  Kamenogradsky,  F.V.  Kashin,  V.P.  Ustinov,  V.K.  Semyonov, 
V.P.  Sinyakov,  and  L.I.  Sorokina 

INVESTIGATION  OF  PROCESSES  OF  TRANSPORTATION,  DIFFUSION  AND  TRANS¬ 
FORMATION  OF  SULPHUR  AND  NITROGEN  COMPOUNDS  ALONG  THE  ATMOS¬ 
PHERE  LAYER  ADJACENT  TO  THE  LAKE  BAIKAL  SURFACE  BY  MEANS  OF  THE 
NUMERICAL  MODEL 
V.L.  Makukhin  and  B.K.  Arguchintsev 

QUANTITATIVE  ESTIMATION  OF  THE  VALUE  OF  SEDIMENTATION  OF  SOME  HEAVY 
METALS  ON  THE  SURFACE  OF  SOUTHERN  BAIKAL  AND  ADJACENT  SPECIALLY 
PROTECED  TERRITORIES  IN  DIFFERENT  SEASONS 
V.L.  Makukhin  and  V.L.  Potemkin 

ATMOSPHERIC  CONVECTION  AND  ITS  ROLE  IN  THE  VERTICAL  TRANSPORT  OF 
AEROSOLS:  MODELS  AND  ESTIMATES 
V.M.  Mal’bakhov,  P.Yu.  Pushistov,  and  B.A.  Shlychkov 

SURFACE  OZONE  MEASUREMENTS  IN  THE  TRANSCONTINENTAL  EXPERIMENTS 
«TROICA» 

T.A.  Markova,  N.F.  Elansky,  N.P.  Shakina,  and  A.P.  Ivanova 

OPTOACOUSTIC  GAS-ANALYZER  FOR  THE  MEASUREMENTS  OF  CARBON  MONOX¬ 
IDE  CONCENTRATION  IN  THE  FIRE  AREA 
V.S.  Safonov  and  V.A.  Kapitanov 


C5-14 

C5-15 

C5-16 

C5-17 

-20:00 

C5-18 

C5-19 

C5-20 

C5-21 

C5-22 

C5-23 

C5-24 

C5-25 

C5-26 
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RESULTS  OF  USE  OF  PARAMETRIC  SPECTRAL  ESTIMATION  METHOD  FOR  PROC¬ 
ESSING  OF  METEOROLOGICAL  DATA 

N.A.  Shefer,  I.A.  Razenkov,  and  A.P.  Rostov  C5-27 

MORE  ACCURATE  DEFINITIION  OF  TECTONIC  FAULTS  LOCATION  BY  IN  SITU 
MEASUREMENTS  OF  CLOUDINESS 

T.N.  Bibikova,  T.A.  Proskurjakova,  E.V.Jurba,  and  V.A. Alekseev  C5-28 

MEASUREMENT  OF  TURBULENT  FLUXES  OF  SCALARS  IN  THE  SURFACE  LAYER  OF 
THE  ATMOSPHERE 

A.L.  Afanas'ev,  V.A.  Banakh,  and  A.P.  Rostov  C5— 29 

CONNECTION  BETWEEN  TEMPERATURE  VARIATIONS  AND  SEISMICITY  IN  CRIMEA 
REGION 

T.N.  Bibikova,  E.S.  Rembovskaya,  T.A.  Proskurjakova,  E.V.Jurba,  and  V.A. Alekseev  C5-30 


C6-01 


Session  C6.  DIAGNOSTICS  OF  STATE  AND  FUNCTIONING  OF  PLANTS’  BIO 
SYSTEMS 

Chairs:  Prof.  Yu.N.  Ponomarev  and  Prof.  V.V.  Kozoderov 

Wednesday,  June  27,  14:00—17:15.  Small  Hall 

14:00  PHYSICAL  AND  BIOLOGICAL  ASPECTS  OF  TRANSFORMATION  OF  SOLAR  RA¬ 
DIATION  IN  THE  «SNOW-ICE-WATER- AQUATIC  PLANT  SUSPENSION  SYSTEM 
AT  THE  DEVELOPMENT  OF  THE  SPRING  PENETRATING  CONVECTION  IN 
LAKES  OF  POLAR  AND  MID-LATITUDES 

P.Yu.  Pushistov,  V.K.  Ievlev,  and  V.A.  Shlychkov  (Institute  of  Water  and  Environ¬ 
mental  Problems  SB  RAS,  Novosibirsk,  Russia) 

14:15  ESTIMATION  OF  THE  ADDITIONAL  EMISSION  OF  C02  BY  FOREST  AREAS  AT 
ANTHROPOGENIC  POLLUTION  OF  AIR 

B.G.  Ageev,  Yu.N.  Ponomarev,  V.A.  Sapozhnikova,  and  K.M.  Firsov  (Institute  of  At¬ 
mospheric  Optics  SB  RAS,  Tomsk,  Russia) 

14:30  MEASUREMENT  OF  CHLOROPHYLL  «A»  CONCENTRATION  ON  THE  SEA  SUR¬ 
FACE  WITH  THE  HELP  OF  SEAWIFS 

E.A.  Shtraikhert  and  S.P.  Zakharkov  (Pacific  Oceanological  Institute  FEB  RAS, 
Vladivostok,  Russia) 

14:45  THE  CALIBRATION  OF  THE  SEAWIFS  DATA  BY  SHIPBORNE  MEASUREMENTS 
E.A.  Shtraikhert  and  S.P.  Zakharkov  (Pacific  Oceanological  Institute  FEB  RAS, 
Vladivostok,  Russia) 

15:00  THE  CONTENT  OF  CHLOROPHYLL  IN  TREES  RESEARCH  BY  SPECTROPHO- 
TOMETRIC  AND  LIDAR  METHODS 

N.L.  Fateeva,  G.G.  Matvienko,  A. I.  Grishin,  O.A.  Romanovskii,  O.V.  Kharchenko 

(Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia),  N.A.  Vorob’eva,  and 
A.P.  Zotikova  (Forestry  Institute  SB  RAS,  Tomsk,  Russia) 

15:15  VEGETATIVE  COVER  BY  OBSERVATIONS  FROM  THE  SPACE:  ACCURACY 
CHARACTERISTICS  FOR  ESTIMATION  OF  PARAMETERS  OF  ITS  CONDITION 
V.V.  Kozoderov  and  V.S.  Kosolapov  (Institute  of  Computational  Mathematics  RAS, 

Moscow,  Russia) 


C6-02 


C6-03 


C6-04 


C6-05 


C6-06 


Coffee  break  15:30-16:00 
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16:00  RS  DIAGNOSTICS  OF  FOREST  ECOLOGICAL  AND  RESOURCE  POTENTIAL  IN 
BAIKAL  BASIN 

N.V.  Malysheva,  O.L.  Orlova,  I  .A.  Voukolova,  S.V.  Knjazeva,  and  T.A.  Zolina  (All- 
Russian  Scientific  Research  &  Information  Center  for  Forest  Resources,  Moscow,  Russia)  C6-07 

16:15  GEOINFORMATION  ANALYSIS  OF  THE  EFFECT  OF  ATMOSPHERIC  POLLUTION 
ON  VEGETATION  BIOSYSTEMS  USING  PICTURES  MADE  FROM  SPACE 
Yu.M.  Polischuk,  V.V.  Ryukhko,  O.S.  Tokareva,  and  M.N.  Alekseeva  (Institute  of  Oil 
Chemistry  SB  RAS,  Tomsk,  Russia)  C6-08 

16:30  USING  THE  SATELLITE  DATA  NOAA/AVHRR  FOR  MONITORING  OF  DYNAMIC 
VEGETATION  COVER  IN  SIBERIA 

S.A.  Tashchilin  and  N.A.  Abushenko  (Institute  of  Solar  -  Terrestrial  Physics  SB  RAS, 

Irkutsk,  Russia)  C6-09 

16:45  IDENTIFICATION  OF  THE  SPECIES  COMPOSITION  AND  EVALUATION  OF  THE 
PRODUCTIVITY  OF  FOREST  TERRITORIES  FROM  SATELLITE  VIDEODATA 
K.G.  Kolodnikov  and  K.T.  Protasov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk, 

Russia)  C6— 10 

17:00  NONPARAMETRIC  CLASSIFICATION  ALGORITHM  OF  CLUSTER  ANALYSIS  OF 
THE  LARGE  VASYUGAN  BOG  FROM  THE  DATA  OF  THE  AVHRR/NOAA  DE¬ 
VICE 

N.V.  Tkalicheva  and  K.T.  Protasov  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk, 

Russia)  C6-11 


Session  Dl.  MAGNETOSPHERE-IONOSPHERE  INTERACTIONS 
Chairs:  Prof.  V.A.  Kovalenko  and  Dr.  V.I.  Sazhin 

Tuesday,  June  26,  8:30-12:30.  Main  Hall 

8:30  GEOMAGNETIC  CONTROL  OF  THE  SPECTRUM  OF  TRAVELING  IONOSPHERIC 
DISTURBANCES  BASED  ON  DATA  FROM  A  GLOBAL  GPS  NETWORK 
E.L.  Afraimovich,  E.A.  Kosogorov,  O.S.  Lesyuta,  and  1. 1.  Ushakov  (Institute  of  Solar- 
Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia),  and  A.F.  Yakovets  (Institute  of  Iono¬ 
sphere,  Almaty,  Kazakhstan)  Dl— 01 

8:45  VARIATIONS  OF  EMISSION  BRIGHTNESS  OF  557.7  nm  MORE  EQUATORIAL 
THEN  LOW-LATITUDE  BOUNDARY  OF  AURORAL  BACKGROUND  GLOW  BE¬ 
FORE  BREAKUP  START 

V.A.  Velichko,  R.N.  Boroev,  G.V.  Borisov,  and  D.G.  Baishev  (Institute  of  Cosmo- 
physical  Researches  and  Aeronomy,  Yakutsk,  Russia)  Dl— 02 

9:00  RELATIONSHIP  OF  PCA  EVENTS  AND  ENERGETIC  ELECTRON  PRECIPITATIONS 
WITH  FLUXES  OF  PROTONS  AND  RELATIVISTIC  ELECTRONS  ON  THE  GEO¬ 
STATIONARY  ORBIT 

V.A.  Kuzmin  (Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia)  Dl— 03 

9:15  IONOSPHERIC  MANIFESTATIONS  OF  GEOMAGNETIC  PULSATIONS  IN  HIGH 
LATITUDES 

Y.V.  Lipko,  R.A.  Rakhmatulin,  A.Yu.  Pashinin  (Institute  of  Solar -Terrestrial  Physics 
SB  RAS,  Irkutsk,  Russia)  Dl-04 

9:30  SOME  OBSERVATIONAL  FEATURES  OF  MID-LATITUDE  AURORAS  AND  EMIS¬ 
SION  PERTURBATIONS  IN  THE  UPPER  ATMOSPHERE  DURING  MAGNETIC 
STORMS  OVER  THE  REGION  OF  EAST  SIBERIA 

A.V.  Mikhalev  (Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia)  Dl— 05 
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Dl-11 


9:45  NON  THERMAL  PROFILE  OF  THE  557.7  nm  [OI]  IN  AURORA 

V.M.  Ignatyev  and  S.V.  Nickolashkin  (Institute  of  Costnophysical  Researches  and  Aer- 
onomy,  Yakutsk,  Russia)  Dl— 06 

10:00  Solar  activity  effects  on  the  storm  variation  of  fo  F2  at  middle  latitudes 

N.M.  Polekh,  O.M.  Pirog,  and  L.V.  Chistyakova  (Institute  of  Solar-Terrestrial  Physics 
SB  RAS,  Irkutsk,  Russia)  Dl-07 

10:15  USING  OF  THE  INCOHERENT  SCATTER  DATA  FOR  THE  ESTIMATION  OF  THE 
THERMOSPHERE  GAS  COMPOSITION 

L.A.  Shchepkin,  G.P.  Kushnarenko,  and  G.M.  Kuznetsova  (Institute  of  Solar- 
Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia)  Dl— 08 

10:30  IONOSPHERIC  OBSERVATION  DURING  JULY  15-16,  2000  MAJOR  GEOMAG¬ 
NETIC  STORM 

B.G.  Shpynev,  A.V.  Medvedev,  V.E.  Nosov,  G.A.  Zherebtsov,  A.P.  Potekhin,  and 
A.V.  Zavorin  (Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk)  Dl— 09 

Coffee  break  10:45-11:00 

11:00  A  MODEL  STUDY  OF  THE  RESPONSE  OF  TFIE  MID-LATITUDE  IONOSPHERE  TO 
A  GREAT  GEOMAGNETIC  STORM  OF  SEPTEMBER  25,  1998 

A.V.  Tashchilin,  E.B.  Romanova,  and  B.G.  Shpynev  (Institute  of  Solar-Terrestrial  Phys¬ 
ics  SB  RAS,  Irkutsk,  Russia)  Dl— 10 

11:15  LOCAL  INCREASE  OF  FIELD-ALIGNED  CURRENT  INTENSITY  BEFORE  A  SUB¬ 
STORM  ONSET 

V.A.  Velichko,  R.N.  Boroyev,  and  D.G.  Baishev  (Institute  of  Cosmophysical  Researches 

and  Aeronomy,  Yakutsk,  Russia)  Dl-11 

11:30  SIGNATURES  OF  MAGNETIC  FIELD  LINE  RECONNECTION 

H.K.  Biemat1’2,  V.S.  Semenov3,  N.V.  Erkaev4,  S.  M’uhlbachler1’2,  C.J.  Farrugia5 

OSpace  Research  Institute  AAS,  Graz,  Austria,  2University  of  Graz,  Austria, 

3 St. Petersburg  State  University,  Russia,  4 Institute  of  Computational  Modelling  SB  RAS, 
Krasnoyarsk,  Russia,  ^University  of  New  Hampshire,  USA)  Dl-12 

11:45  GENERATION  OF  AN  ELECTRIC  POTENTIAL  DIFFERENCE  DUE  TO  MHD  SLOW 
SHOCKS  PROPAGATING  ALONG  THE  IO  FLUX  TUBE 

D.  Langmayr1-2,  N.V.  Erkaev3,  V.S.  Semenov4,  V.A.  Shaidurov3-5,  H.K.  Biernat1’2, 

H.O.  Rucker1’2,  D.F.  Vogl1,  S.  M’uhlbachler1’2  OSpace  Research  Institute  AAS,  Graz, 

Austria,  2University  of  Graz,  Austria,  3 Institute  of  Computational  Modelling  SB  RAS, 
Krasnoyarsk,  Russia,  4St.  Petersburg  State  University,  Russia,  5 Krasnoyarsk  State  Uni¬ 
versity,  Russia)  Dl— 13 

12:00  THE  ANALYSIS  OF  THE  INCLINED  FAST  SHOCK  INCLUDING  PRESSURE  ANI¬ 
SOTROPY 

D.F.  Vogl1,  N.V.  Erkaev2,  H.K.  Biemat1’3,  H.O.  Rucker1-3,  S.  M’uhlbachler1’3, 

D.  Langmayr1’3  0 Space  Research  Institute  AAS,  Graz,  Austria,  2Institute  of  Computa¬ 
tional  Modelling  SB  RAS,  Krasnoyarsk,  Russia,  3University  of  Graz,  Austria)  Dl-14 

12:15  STUDIES  OF  DAYSIDE  MAGNETOPAUSE  EROSION  ON  GEOSTATIONARY  ORBIT 
USING  WIND  AND  GOES  DATA  (1995-1998) 

S.  M’uhlbachler1’2,  C.J.  Farrugia3,  H.K.  Biemat1’2,  V.S.  Semenov4,  N.V.  Erkaev5, 

D.F.  Vogl1,  D.  Langmayr1’2,  R.P.  Lepping6,  K.W.  Ogilvie6,  H.  Singer7  OSpace  Research 
Institute  AAS,  Graz,  Austria,  2University  of  Graz,  Austria,  3 University  of  New  Hamp¬ 
shire,  USA,  4St. Petersburg  State  University,  5 Institute  of  Computational  Modelling  SB 
RAS,  Krasnoyarsk,  6NASA  Goddard  Space  Flight  Center,  USA,  7NOAA  Space  Environ¬ 
ment  Center,  Boulder,  USA)  Dl— 15 


Dl-12 


Dl-13 


Dl-14 


Dl-15 


Program 


POSTERS  Tuesday,  June  26,  18:15-20:00 


INSTANTANEOUS  IONOSPHERE  RESPONSE  TO  THE  MAGNETIC  FIELD  CHANGE 

E.L.  Afraimovich,  E.A.  Kosogorov,  L.A.  Leonovich,  O.S.  Lesyuta,  and  1. 1.  Ushakov  Dl-16 

BEHAVIOR  OF  IONOSPHERE  OVER  KHARKOV  DURING  THE  GEOMAGNETIC 
STORMS 

Ye. I.  Grigorenko,  V.N.  Lysenko,  and  S.V.Chernyayev  Dl-17 

ENERGETIC  ELECTRON  PRECIPITATION  AND  CONVECTION  ELECTRIC  FIELD  DUR¬ 
ING  THE  HIGH  SPEED  SOLAR  WIND  STREAMS 

V.A.  Kuzmin  Dl-18 

LONGITUDE-DEPENDENT  PECULIARITIES  IN  THE  RESPONSE  OF  IONOSPHERE  TO 

GEOMAGNETIC  STORM  Dl-19 

E.S.  Kazimirovsky,  O.M.  Pirog,  N.M.  Polekh,  and  L.V.  Chistyakova 

REACTION  OF  FI  IONOSPHERIC  LAYER  ON  THE  ACTION  OF  MAGNETOSPHERIC 
PROCESSES  IN  THERMOSPHERE 

L.A.  Shchepkin  and  G.P.  Kushnarenko  Dl-20 


ESTIMATIONS  OF  THE  YEAR  TO  YEAR  CHANGEABILITY  OF  GAS  COMPOSITION  AT 
120  km  OVER  IRKUTSK  WITH  HELP  OF  MEASUREMENTS  OF  THE  FI -LAYER 


DEGREE  DEVELOPMENT 

L.A.  Shchepkin,  G.P.  Kushnarenko,  and  G.M.  Kuznetsova  Di— 21 

MAIN  IONOSPHERIC  TROUGH  POLAR  WALL  BOUNDARY  IN  MORNING  SECTOR 
DURING  MAGNETO-QUIET  CONDITIONS 

A.E.  Stepanov,  V.L.  Khalipov,  and  E.D.  Bondar  Dl— 22 

IONOSPHERE  EFFECTS  OF  SOLAR  ECLIPSE  ON  AUGUST  11,  1999 

V.I.Taran  and  Ye.I.  Grigorenko  Dl— 23 

PECULIARITIES  OF  TOPSIDE  HYDROGEN  ION  BEHAVIOR  OVER  KHARKOV 

V.L  Taran,  Ye.I.  Grigorenko,  and  G.A.  Kiyashko  Dl— 24 

IONIZED  AND  NEUTRAL  UPPER  ATMOSPHERE  COMPONENT  PARAMETERS  OB¬ 
TAINED  FROM  INCOHERENT  SCATTER  DATA 

D. A.  Dzyubanov,  V.L  Taran,  and  V.K.  Bogovsky  Dl-25 

AZIMUTHAL  ASYMMETRY  OF  IONOSPHERE  REGIONS  WITH  FLOWING  IN  AND 
FLOWING  OUT  FIELD-ALIGNED  CURRENTS  DURING  THE  SUBSTORM  EXPAN¬ 
SION  PHASE  ONSET 

V.A.  Velichko,  R.N.  Boroyev,  and  M.G.  Gelberg  Dl— 26 

E-LAYER  PEAK  HEIGHT  VARIATIONS  DURING  GEOMAGNETIC  DISTURBANCES 

T.G.  Zhivolup  Dl— 27 

IMF  INFLUENCE  ON  THE  IONOSPHERE  FMIN  PARAMETER  VARIATIONS 

E. K.  Zikrach  and  L.D.  Filippov  Dl-28 

SIMULTANEOS  OBSERVATIONS  OF  NARROW  TROUGHS  OF  IONIZATION  IN  BOTH 

HEMISPHERES  Dl-29 

L.V.  Shestakova,  E.K.  Zikrach,  and  A.E.  Stepanov 

ELECTRIC  FIELD  GENERATION  IN  THE  PLASMA  SHEET 

V.V.  Denissenko  and  A.V.  Kitaev  '  Dl-30 

PROPAGATION  OF  SLOW  MHD  WAVES  ALONG  THE  DIPOLE  MAGNETIC  TUBES 

N.V.  Erkaev  and  V.A.  Shaidurov  Dl-31 
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INFLUENCE  OF  THE  CURVATURE  AND  THICKNESS  OF  THE  MAGNETOPAUSE  ON  ITS 

INSTABILITY  Dl-32 

I.L.  Archoukova  and  N.V.  Erkaev 

INVESTIGATION  OF  RESPONSE  FUNCTION  OF  EARTH  RADIATION  BELT  ON  THE 
LARGE-SCALE  INCREASE  OF  SOLAR  WIND 

I.V.  Koshlyak  Dl-33 

CONSERVATION  PRINCIPLE  IN  SIMULATION  OF  SELF-ORGANIZATION  FOR  ATMOS¬ 
PHERIC  AND  IONOSPHERIC  PROCESSES 

Yu. I.  Rusinov  Di-34 


Session  D2.  INHOMOGENEOUS  STRUCTURE  OF  IONOSPHERE 

Chairs:  Prof.  V.E.  Kunitsyn  and  Dr.  A.P.  Potekhin 

Tuesday,  June  26,  14:00-16:15.  Small  Hall 

14:00  RESPONSE  OF  THE  IONOSPHERE  TO  SMALL  AND  LARGE  SOLAR  FLARES  AS 
DEDUCED  USING  DATA  FROM  THE  GLOBAL  GPS  NETWORK 
E.L.  Afraimovich,  A.T.  Altynsev,  V.V.  Grechnev,  and  l.A.  Leonovich  (Institute  of  So¬ 
lar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia)  D2— 01 

14:15  AIRGLOW  CHARACTERISTICS  OF  ARTIFICIAL  FEATURES  AT  THE  TWILIGHT 
TIME  AT  UPPER-ATMOSPHERIC  HEIGHTS 

G.S.  Kudryashev  and  V.G.  Kovtunenko  (Irkutsk  Military  Aviation  Engineering  Insti¬ 
tute,  Irkutsk,  Russia)  D2-02 

14:30  OBSERVATION  OF  POWERFUL  COHERENT  ECHOES  DURING  JULY  15-16,  2000 
MAJOR  GEOMAGNETIC  STORM 

O.I.  Berngardt,  G.A.  Zherebtsov,  A.P.  Potekhin,  and  B.G.  Shpynev  (Institute  of  So¬ 
lar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia)  D2— 03 

14:45  ON  KINETIC  THEORY  OF  THE  ION-ACOUSTIC  INSTABILITY  IN  THE  IONO¬ 
SPHERIC  E-REGION 

Yu.A.  Sukovatov  (Altai  State  University,  Barnaul,  Russia)  D2— 04 

15:00  ANNUAL  AND  INTERANNUAL  CHANGES  OF  PARAMETERS  SPORADIC  E-REGION 
OF  IONOSPHERE  ABOVE  EAST  SIBERIA  AND  NORTHEAST  OF  RUSSIA 
A.V.  Vinitskij,  V.V.  Kazantseva  (Institute  of  Space  Researches  and  Distributions  of 
Radio  Waves,  Paratunka,  Kamchatka,  Russia),  V.F.  Petrukhin,  E.A.  Ponomarev,  and 
N.A.  Sutyrin  (Institute  of  Solar  -  Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia)  D2— 05 

15:15  ANOMALOUS  STATE  OF  THE  UPPER  ATMOSPHERE  IN  1984-1985 

A.V.  Vinitsky,  V.V.  Kazantseva  (Institute  of  Space  Research  and  Radio  Waves  Propa¬ 
gation,  Paratunka,  Kamchatka,  Russia),  V.D.  Kokourov,  V.F.  Petrukhin,  and  N.A. 

Sutyrin  (Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk)  D2-06 

Coffee  break  15:30-16:00 


D2-07 


16:00  ANALYSIS  OF  STABILITY  OF  TOPSIDE  IONOSPHERE  PLASMA 
M.V.  Tolstikov  and  V.B.  Ivanov  (Irkutsk  State  University,  Russia) 
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POSTERS  Tuesday,  June  26,  18:15-20:00 


INHOMOGENEOUS  STRUCTURE  OF  THE  HIGH-LATITUDE  IONOSPHERE  AS  OB¬ 
SERVED  AT  NORILSK 

Yu.V.  Lipko  D2-08 

VARIATION  OF  SPECTRUM  OF  IONOSPHERIC  INHOMOGENEITIES  DURING  SOLAR 
ECLIPSE 

I.N.  Poddelsky  D2-09 

COMPARISON  OF  THE  DATA  FROM  THE  IRKUTSK  INCOHERENT  SCATTER  RADAR 
WITH  INTERNATIONAL  IONOSPHERIC  MODEL  IRI-95 

A.P.  Potekhin,  O.I.  Berngardt,  A.V.  Zavorin,  B.G.  Shpynev,  and  A.V.  Tashilin  D2-10 

INFLUENCE  OF  THE  DYNAMIC  ATMOSPHERE  CONDITIONS  ON  ABSORPTION  AND 
REFLECTION  OF  RADIOWAVES  AND  ON  PROBABILITY  OF  OBSERVATIONS  OF 
THE  SPORADIC  E-LAYER  IONOSPHERE 

V.F.  Petrukhin,  E.A.  Ponomarev,  and  N.A.  Sutyrin  D2— II 

SEASONAL  VARIABILITY  OF  DIURNAL  VARIATIONS  OF  PROBABILITIES  OBSERVA¬ 
TIONS  OF  A  SPORADIC  E-LAYERS  OF  AN  IONOSPHERE  ABOVE  EAST  SIBERIA 
IN  A  DEPENDENCE  OF  THE  SOUNDING  FREQUENCY 

V.F.  Petrukhin,  E.A.  Ponomarev,  and  N.A.  Sutyrin  D2-12 

ORIGIN  AND  EVOLUTION  OF  ATMOSPHERE  AND  IONOSPHERE  STRATIFIED  STRUC¬ 
TURE  D2-13 

Yu. I.  Rusinov 


Session  D3.  METHODS  FOR  REMOTE  SENSING  OF  IONOSPHERE 
AND  THERMOSPHERE 

Chairs:  Prof.  E.L.  Afraimovich  and  Dr.  V.D.  Tereshchenko 

Wednesday,  June  27,  16:00-18:30.  Main  Hall 

16:00  Invited.  RADIOTOMOGRAPHY  OF  IONOSPHERE  AND  ATMOSPHERE 

V.E.  Kunitsin  (Moscow  State  University,  Russia)  and  V.D.  Tereshchenko  (Polar  Geo¬ 
physics  Institute,  Murmansk,  Russia)  D3— 01 

16:30  DIAGNOSTICS  OF  IONOSPHERE  INHOMOGENEITIES  BY  THE  METHOD  OF 
VERTICAL  DOPPLER  SOUNDING:  NUMERICAL  EXPERIMENT 

A.V.  Barabanov  and  V.B.  Ivanov  (Irkutsk  State  University,  Russia)  D3-02 

16:45  RECONSTRUCTING  OF  HIGH-ALTITUDE  PROFILE  OF  ELECTRON  CONCEN¬ 
TRATION  IN  IONOSPHERE  WITH  USING  SIGNALS  OF  SATELLITE  RADIONAVI- 
GATIONAL  SYSTEMS 

D.A.  Rizshkov  and  V.V.  Chernuhov  (Irkutsk  Military  Aviation  Institute,  Russia)  D3— 03 

17:00  METHODS  FOR  DESCRIBING  OUTPUT  SIGNALS  OF  THE  CHIRP-SONDE 

M.A.  Davydenko,  O.I.  Berngardt,  N.V.  Ilyin,  S.Ya.  Mikhailov,  and  V.E.  Nosov  (Insti¬ 
tute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia)  D3— 04 

17:15  USE  OF  METHODS  OF  INTEGRAL  REPRESENTATION  FOR  FIELD  MOMENTS  IN 
PROBLEMS  OF  TOMOGRAPHIC  DIAGNOSTICS  OF  THE  EARTH’S  TROPO¬ 
SPHERE  AND  IONOSPHERE 

A.V.  Kulizhsky,  S.N.  Kolesnik,  and  M.V.  Tinin  (Irkutsk  State  University,  Russia)  D3— 05 
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17:30  LOW-LATITUDE  IONOSPHERE  DIAGNOSTIC  USING  IONOGRAM  OF  TRANSE- 
QUATORIAL  FIF  PROPAGATION 

V.I.  Kurkin,  G.V.  Kotovich,  S.N.  Ponomarchuk  (Institute  of  Solar-Terrestrial  Physics 
SB  RAS,  Irkutsk,  Russia),  S.J.  Anderson,  and  B.D.  Ward  (Defense  Science  Technology 
Organization,  Australia) 

17:45  RECONSTRUCTION  OF  E-LAYER  ELECTRON  DENCITY  PROFILE  FROM  FARA¬ 
DAY  MEASUREMENT  AT  IRKUTSK  IS  RADAR 

B.G.  Shpynev  (Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia) 

18:00  MF  RADAR  SOUNDING  OF  THE  POLAR  MESOSPHERE  IN  SUMMER  1999 

V.D.  Tereshchenko,  E.B.  Vasil’ev,  S.M.  Chernyakov,  M.V.  Yakimov,  N.A.  Ovchin¬ 
nikov,  V.A.  Tereshchenko,  and  A.M.  Tarichenko  (Polar  Geophysical  Institute  RAS, 
Murmansk,  Russia) 

18:15  SOLAR-TERRESTRIAL  OPTICS  AS  AN  INFORMATION  BASIS  FOR  MODELLING 
AND  FORECASTING  OF  THE  IONOSPHERIC  AND  SPACE  WEATHER 
S.V.  Avakyan  (Federal  Research  Center  <<Vavilov  State  Optical  Institute»,  St. Peters¬ 
burg,  Russia) 

POSTERS  Tuesday,  June  26,  18:15 

FEATURES  OF  THE  IONOSPHERE  PARAMETERS  MEASUREMENT  BY  CORRELATION 
PROCESSING  OF  INCOHERENT  SCATTER  SIGNAL 
V.N.  Lysenko,  A.N.  Eryomin,  and  Yu.V.  Cherniak 

INVESTIGATIONS  OF  THE  IRKUTSK  INCOFIERENT  RADAR  DIRECTIONAL  PATTERN 
BASED  ON  RESULTS  OF  RADIO  ASTRONOMICAL  OBSERVATIONS 
A.V.  Medvedev,  A.V.  Zavorin,  V.P.  Lebedev,  B.I.  Lubyshev,  and  V.E.  Nosov 

SEPARATION  OF  OVERLAPPING  SIGNALS  AT  IONOSPHERIC  WAVE  SOUNDINGS 
K.G.  Ratovsky  and  A.V.  Medvedev 

USE  OF  OBLIQUE-INCIDENCE  IONOSPHERIC  SOUNDING  DATA  TO  DETERMINE  ITS 
FINE  STRUCTURE 

N.T.  Afanasiev,  A.A.  Zhzhenykh,  M.K.  Ivelskaya,  V.I.  Sazhin,  M.V.  Tinin,  and 
V.E.  Unuchkov 

IDENTIFICATION  OF  DIRECT  ULTRAVIOLET  RADIATION  IN  MEASUREMENTS  WITH 
THE  SPECTROPHOTOMETER  WITH  A  WIDE  ENTRANCE  APERTURE 

A. Yu.  Shalin  and  A.V.  Mikhalev 

HF  DOPPLER  OBSERVATIONS  DURING  THE  NORTH  STAR  ACTIVE  PLASMA  EXPERI¬ 
MENT 

K.I.  Gorely,  N.F.  Blagoveshchenskaya,  V.V.  Klimenko,  and  P.V.  Nagorsky 

INFLUENCE  OF  GLOBAL  IRREGULARITIES  OF  IONOSPHERE  ON  THE  DOPPLER 
SHIFT  OF  SEPARATE  MODE  OF  RADIOLINE  KHABAROVSK  -  IOSHKAR  OLA 

B. A.  Ivanov  and  A.A.  Kolchev 

ESTIMATION  OF  PARAMETERS  OF  IONOSPHERIC  IRREGULARITIES  ON  THE  BASIS 
OF  DISPERSIVE  CHARACTERISTICS  OF  RADIOLINES 
V.A.  Ivanov,  D.V.  Ivanov,  and  A.A.  Kolchev 

INFLUENCE  SEASONAL  AND  PERIODIC  VARIATIONS  OF  TERMOSPHERIC  PARAME¬ 
TERS  UPON  NIGHT  INTENSITY  OF  ATOMIC  OXYGEN  RED  LINE 
R.A.  Kononov  and  A.V.  Taschilin 

ADAPTIVE  REGIONAL  THE  MODEL  OF  TOTAL  ELECTRON  CONTENT 
V.V.  Chernuhov,  A.D.  Bazarzhapov,  and  M.A.  Mezhetov 


D3-06 

D3-07 

D3-08 

D3-09 

-20:00 

D3-10 

D3-U 

D3-12 

D3-13 

D3-14 

D3-15 

D3-16 

D3-17 

D3-18 

D3-19 
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INTEGRAL  REPRESENTATION  FOR  THE  FIELD  OF  THE  WAVE  PROPAGATING  IN  A 


MEDIUM  WITH  RANDOM  INHOMOGENEITIES  OF  DIFFERENT  SCALES 

M.V.  Tinin  and  S.N.  Kolesnik  D3-20 

MEASUREMENT  RESULTS  OF  THE  TEMPERATURE  AND  DENSITY  OF  NEUTRAL  AT¬ 
MOSPHERE  AT  HEIGHTS  90  -  110  KM  IN  SUMMER  1999  -  2000  KM  USING  ARTI¬ 
FICIAL  PERIODIC  INHOMOGENEITIES 

A.V.  Tolmacheva  and  V.V.  Belikovich  D3-21 

UPPER  ATMOSPHERE  PARAMETERS  MEASUREMENTS  USING  ARTIFICIAL  PERIODIC 
INHOMOGENEITIES 

A.V.  Tolmacheva,  V.V.  Belikovich,  and  N.V.  Bakhmet’eva  D3-22 

NEW  WAY  TO  SPACE  ERGODICITY  PROBLEM  AT  INCLINED  SOUNDIG  OF  RANDOM- 
INHOMOGENEOUS  REFRACTED  MEDIA 

A.G.  Vologdin,  V.D.  Gusev,  L.I.  Prikhodko  D3-23 

OPTIMIZATION  OF  IONOSPHERIC  PLASMA  DRIFT  VELOCITY  MEASUREMENT  BY 
INCOHERENT  SCATTER  TECHNIQUE 

L.Ya.  Yemelyanov  D3-24 


Session  D4.  RADIO- WAVE  PROPAGATION  IN  IONOSPHERE 
Chairs:  Prof.  1. 1.  Orlov  and  Prof.  M.V.  Tinin 

Tuesday,  June  26,  16:15—17:00.  Small  Hall 

16:15  MAGNETOSPHERIC  DISTURBANCES,  AND  THE  GPS  OPERATION 

E.L.  Afraimovich,  O.S.  Lesyuta,  and  I.I.  Ushakov  (Institute  of  Solar-Terrestrial  Phys¬ 
ics  SB  RAS,  Irkutsk,  Russia)  D4-01 

16:30  BACKSCATTERING  FROM  THE  STRATIFIED-IRREGULAR,  NONSTATIONARY 
IONOSPHERE 

I.I.  Orlov  (Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia)  D4-02 

16:45  A  SET  OF  TECHNIQUES  FOR  UPDATING  THE  BASIC  MODEL  OF  THE  IONO¬ 
SPHERIC  DECAMETRIC  RADIO  CHANNEL  TO  CURRENT  CONDITIONS 
V.I.  Sazhin  (Irkutsk  State  University,  Russia)  D4-03 

POSTERS  Tuesday,  June  26,  18:15~20:00 


ON  ASYMMETRY  OF  DISTRIBUTIONS  OF  REFRACTION  INDEX  IN  EASTERN  REGIONS 
OF  RUSSIA 

N.Ts.  Gomboyev,  A.S.  Batoroyev,  and  V.E.  Munkoyev  D4-04 

ON  THE  SIGNAL  STRUCTURE  OF  THE  OVER-THE-HORIZON  SEA  SURFACE  RADAR 

M.V.  Ignatenko  and  M.V.  Tinin  D4-05 

RESEARCHES  OF  TIME-AND-FREQUENCY  CHARACTERISTICS  OF  PEDERSEN  MODES 
ON  THE  RUSSIAN  OBLIQUE  CHIRPSOUNDERS  NETWORK 

V.A.  Ivanov,  N.V.  Ryabova,  D.V.  Skvortsov,  I.N.  Poddel'skiy,  and  S.V.Rozanov  D4-06 

ADAPTATION  CAPABILITIES  OF  THE  IRI  FOR  HF  PROPAGATION 

G.V.  Kotovich  and  S.Ya.  Mikhailov  D4-07 

CALCULATION  OF  THE  COMPLEX  REFLECTION  COEFFICIENTS  AND  FIELD'S 
STRUCTURE  IN  INHOMOGENEOUS  ABSORBING  IONOSPHERE  BY  THREE  -  DI¬ 
AGONAL  MATRIX  ALGORITHM 

L.I.  Prikhodko,  V.D.  Gusev,  and  A.G.  Vologdin  D4— 08 
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Sessions  E1-E4.  STRUCTURE  AND  DYNAMICS  OF  THE  MIDDLE 
ATMOSPHERE 

Chairs:  RAS  corresponding  member  V.V.  Zuev  and  Prof.  V.V.  Koshelev 

Monday,  June  25,  9:30—13:15.  Main  Hall 

9:15  Invited.  MODERN  PROBLEMS  OF  SOLAR-TERRESTRIAL  PHYSICS 

G.A.  Zherebtsov  (Institute  of  Solar  -  Terrestrial  Physics  SB  RAS.,  Irkutsk,  Russia)  E— 01 

9:45  Invited.  HISTORY  OF  ACADEMIC  RESEARCH  AND  DEVELOPMENT  IN  TOMSK 
V.E.  Zuev  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 

E-02 

10:15  Invited.  INFLUENCE  OF  STRATOSPHERIC  WARMING  ON  THE  PARAMETERS  OF 
THE  MIDDLE  AND  LOW  ATMOSPHERE 

V.V.  Koshelev,  G.A.  Zherebtsov,  N.A.  Abushenko,  S.A.  Tashchilin,  A.V.  Mikhalev, 

R.A.  Kononov,  I.V.  Medvedeva,  A.Yu.  Shalin,  E.L.  Afraimovich,  and  O.S.  Lesuta  (In¬ 
stitute  of  Solar-  Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia)  E— 03 

Coffee  break  10:45—11:00 

11:00  Invited.  ACTIVE  RADIATION  ATMOSPHERIC  CONSTITUENTS  IN  THE  ATMOS¬ 
PHERIC  DEPTH  OVER  CENTRAL  EURASIA 

V.N.  Aref'ev,  F.V.  Kashinn  (Institute  of  Experimental  Meteorology,  Obninsk,  Russia),  E-04 
and  V.K.  Semyonov  (Kyrgyz  State  National  University,  Kyrgyzstan) 

11:30  STUDY  OF  THE  EFFECT  OF  GRAVITY  WAVE  PROPAGATION  ON  MINOR  SPE¬ 
CIES  DISTRIBUTION  IN  MIDDLE  ATMOSPHERE 

Jiyao  Xu  (Center  for  Space  Sciences  and  Applied  Research  CAY,  Beijing,  China)  E— 05 

11:45  LOWER  THERMOSPHERE  TEMPERATURE  BEHAVIOR  DURING  WINTER 
STRATOSPHERIC  WARMING 

V.M.  Ignatyev  and  S.V.  Nickolashkin  (Institute  of  Cosmophysical  Researches  and  Aer-  E— 06 
onomy  SB  RAS,  Yakutsk,  Russia) 

12:00  RESEARCH  OF  SPATIAL-TEMPORAL  CONNECTIONS  BETWEEN  METEORO¬ 
LOGICAL  PARAMETERS  OF  STRATOSPHERE  AND  TOTAL  OZONE  DYNAMICS 
A.Yu.  Belinskaya,  Ed.S.  Kazimirovsky,  N.A.  Abushenko  (Institute  of  Solar-Terrestrial 
Physics  SB  RAS,  Irkutsk,  Russia)  E— 07 

12:15  ADAPTIVE  FORECASTING  OF  THE  OZONE  LAYER  DYNAMICS 

I.Yu.  Sakash,  V.B.  Kashkin,  J.P.  Lankin  (Krasnoyarsk  State  Technical  University, 

Russia)  E— 08 

12:30  SENSITIVITY  OF  STRATOSPHERE  AND  MESOSPHERE  CLIMATE  TO  OBSERVED 
CHANGES  OF  OZONE  AND  CARBON  DIOXIDE  CONCENTRATION 

E.M.  Volodin  (Institute  for  Numerical  Mathematics  RAS,  Moscow,  Russia)  E-09 

12:45  RECONSTRUCTION  SPATIALLY  -  TEMPORARY  DISTRIBUTIONS  OF  METE¬ 
OROLOGICAL  FIELDS  ON  OBSERVATIONAL  DATA 

E.G.  Klimova  (Institute  for  Computational  Technology  SB  RAS,  Novosibirsk,  Russia)  E— 10 

13:00  THEORETICAL  SIMULATION  OF  FAR  WAVE  ACTION  OF  ANTARCTIC  OZONE 
SOURCE  OF  ATMOSPHERIC  THERMAL  TIDES  ON  THERMOHYDRODYNAMIC 
STATE  OF  THE  UPPER  ATMOSPHERE  OF  NORTHERN  HEMISPHERE 
A. A. Gavrilov1,  A.P. Kapitsa2,  and  O.V.Kaidalov1  0 Institute  of  Experimental  Meteorol¬ 
ogy,  Obninsk,  Russia,  2 Moscow  State  University,  Russia)  E— 11 
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POSTERS  Monday,  June  25,  18:15-20:00 

DYNAMIC  REGIME  DIAGNOSIS  AT  THE  MESOSPHERIC-THERMOSPHERIC  HEIGHTS 
USING  THE  IONOSPHERIC  AND  GEOMAGNETIC  DATA 

A.B.  Vinitsky  E— 12 

ACOUSTIC  GRAVITY  WAVES  IN  THE  LOWER  IONOSPHERE:  OBSERVATIONS  USING 
API  TECHNIQUE  AND  THE  THEORETICAL  EVALUATIONS 

N.V.  Bakhmet'eva  and  G.I.  Grigor'ev  E— 13 

STUDYING  OF  DYNAMIC  OF  STRATOSPHERIC  WARMING  IN  ASIATIC  REGION  ON 
BASE  SATELLITE  OBSERVATIONS 

V.V.  Koshelev,  N.A.  Abushenko,  and  S.A.  Tashchilin  E-14 

MICROWAVE  ULTRAREFRACTOMETRY  OF  THE  ATMOSPHERE 
R.Z.  Sharipov,  A.V.  Alekseev 

THEOREMS  OF  MATHEMATICAL  PHYSICS  ON  INTERNAL  AND  SELF  GRAVITATIONAL 
INSTABILITY  OF  A  SPHEROIDAL  ATMOSPHERE 
R.V.  Filippov 

TOWARD  THE  POSSIBILITY  OF  INVESTIGATING  WAVE  PROCESSES  IN  THE  GROUND 
ATMOSPHERE  WITH  A  SOLAR  TELESCOPE 
N.I.  Kobanov 

SIMULATION  of  propagation  PATHS  of  INTERNAL  GRAVITATIONAL  WAVES  In  a  MESO¬ 
SPHERE  And  LOWER  THERMOSPHERE 


N.K.  Barsukova  and  N.A.  Sutyrin  E-18 

SEASONAL  PECULIARITIES  OF  PLANETARY  WAVES  ACTIVITY  AT  OZONE  IN  THE 
MIDDLE  LATITUDES 

G.V.  Vergasova,  E.S.  Kazimirovsky,  and  A.Yu.  Belinskaya  E-19 

INTEGRATED  MEASUREMENTS  OF  TOTAL  OZONE,  UV-B  RADIATION,  AND  N02  IN 
BURYATIA 

E.V.  Batueva,  A.V.  Bazarov,  M.V.  Grishaev,  V.V.  Zuev,  and  S.V.  Smirnov  E-20 

POSSIBLE  COUPLING  OF  THE  TOTAL  OZONE  CONTENT  VARIATIONS  WITH  DY¬ 
NAMICAL  REGIME  IN  THE  LOWER  THERMOSPHERE  DURING  HELIOCYCLE 
G.V.  Vergasova  and  E.S.  Kazimirovsky  E— 21 

IRREGULAR  VARIATIONS  OF  GROUND-LEVEL  ULTRAVIOLET  RADIATION 

A.V.  Mikhalev,  M.A.  Chernigovskaya,  and  A.Yu.  Shalin  E-22 

COMPARISON  OF  STRATOSPHERIC  NITROGEN  DIOXIDE  VARIATIONS  OVER 
ZVENIGOROD  AND  TOMSK 

M. V.  Grishaev,  V.V.  Zuev,  A.S.  Elokhov  E-23 

VERTICAL  DISTRIBUTION  OF  OZONE  OVER  TOMSK  ACCORDING  TO  LIDAR  OBSER¬ 
VATIONS  IN  1996-2001 

S.I.  Dolgii,  S.L.  Bondarenko,  V.V.  Zuev,  A.V.  Nevzorov,  and  S.V.  Smirnov  E-24 

DUST  IN  THE  STRATOSPHERE  ACCORDING  TO  TWILIGHT  PHOTOMETRIC  MEAS¬ 
UREMENTS  E— 25 

N.  Mateshvili,  I.  Mateshvili,  G.  Mateshvili,  and  O.  Avsadjanishvili 

MIDDLE  ATMOSPHERE  INVESTIGATION  USING  THE  ARTIFICIAL  PERIODIC  INIiO- 

MOGENEITIES  E— 26 

V.V.  Belikovich  and  E.A.  Benediktov 

VARIATION  OF  VLF-SIGNALS  CHARACTERISTICS  DURING  THE  EARTHQUAKES 

I.N.  Poddelsky  E-27 


E-15 


E-17 
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LOWER  POLAR  IONOSPHERE  RESEARCHES  BY  THE  PARTIAL  RADIOREFLECTIONS 
TECHNIQUE 

V.D.  Tereshchenko,  M.V.  Yakimov,  E.B.  Vasil’ev,  S.M.  Chernyakov,  and  O.F.  Ogloblina  E-28 

ADAPTIVE  SIMULATION  OF  ATMOSPHERIC  PHENOMENA 

J.P.  Lankin  E_29 

INVESTIGATION  of  VERTICAL  PROPAGATION  of  NONLINEAR  WAVES  IN  THE  ATMOS¬ 
PHERE 

S.P.  Kshevetskii  and  N.M.  Gavrilov  E— 30 


Session  FI.  Long-period  Trends  of  Atmospheric  Parameters 

Chairs:  RAS  corresponding  member  M.V.  Kabanov  and  Prof.  V.V.  Koshelev 

Friday,  June  29,  9:00-11:00.  Main  Hall 

Invited.  MODERN  NATURE- CLIMATE  CHANGES  IN  SIBERIA:  NEW  METHODS 
AND  RESULTS  OF  ANALYSIS  AND  INSTRUMENTAL  OBSERVATIONS 
M.V.  Kabanov  (Institute  of  Optical  Monitoring  SB  RAS,  Tomsk,  Russia) 

INTER-YEARLY  VARIATIONS  OF  SURFACE  TEMPERATURE  OF  AIR  IN  TOMSK 
I.I.  Ippolitov,  M.V.  Kabanov,  and  S.V.  Loginov  (Institute  of  Optical  Monitoring  SB 


9:00 


9:30 


FI— 01 


RAS,  Tomsk,  Russia) 

9:45  LONG-TERM  DYNAMICS  OF  CHARACTERISTICS  OF  STRATOSPHERIC  AEROSOL 
LAYER  ACCORDING  TO  DATA  OF  LIDAR  OBSERVATIONS  IN  TOMSK  (56.5°N, 
85.0°E) 

V.D.  Burlakov,  A.V.  Elnikov,  and  V.V.  Zuev  (Institute  of  Atmospheric  Optics  SB  RAS, 
Tomsk,  Russia) 

10:00  OBSERVATION  OF  OPTICAL  FLASHES  OF  THE  NIGHT  STAR  SKY  ON  THE  AT¬ 
MOSPHERIC  CHERENKOV  INSTALLATION  TUNKA 

O.A.  Gress,  T.I.  Gress,  L.V.  Pan'kov,  Yu.V.  Parfenov,  Yu.A.  Semeney  (Applied  Phys¬ 
ics  Institute  of  Irkutsk  State  University,  Russia),  and  L.A.  Kuzmichev  (Moscow  State 
University,  Russia) 

10:15  LIDAR  INVESTIGATIONS  OF  FEATURES  OF  WINTER  STRATOSPHERIC  WARM¬ 
ING  ABOVE  TOMSK  FOR  THE  PERIOD  1996-2000 
V.N.  Marichev  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia) 

10:30  LONG-TERM  DYNAMICS  OF  THE  ATMOSPHERIC  AIR  METEOPARAMETERS 
NEAR  THE  LARGE  INDUSTRIAL  CENTERS  OF  ALTAI  DISTRICT 
G.S.  Zinchenko,  I.A.Sutorikhin,  and  N.N.  Bezuglova  (Institute  of  Water  and  Environ¬ 
mental  Problems  SB  RAS,  Barnaul,  Russia) 


Fl-02 


Fl-03 


Fl-04 


Fl-05 


Fl-06 


10:45  LAKE  BAIKAL  AS  THE  SOURCE  AND  RECEPTOR  OF  PERTURBATIONS  IN  CLI¬ 
MATE-ECOLOGY  SYSTEM  OF  SIBERIA 

V.V.  Penenko  and  E.A.  Tsvetova  (Institute  of  Computational  Mathematics  and  Mathe¬ 
matical  Geophysics  SB  RAS,  Novosibirsk,  Russia)  Fl-07 

POSTERS  Wednesday,  June  27,  17:00-18:30 


SOURCES  OF  POLLUTION  OF  THE  ATMOSPHERE  WITH  THE  POLYCYCLIC  ARO¬ 
MATIC  HYDROCARBONS  IN  INDUSTRIAL  PRIBAIKALYE 

L. I.  Belykh,  Yu.M.  Malykh,  E.E.  Penzina,  and  A.N.  Smagunova  Fl-08 

TOTAL  LIQUID  WATER  CONTENT  DISTRIBUTION  IN  CLOUD  LAYER  FROM  MICRO- 
WAVE  REMOTE  SENSING 

M. Yu.  Shoom,  L.M.  Mitnik,  and  A.A.  Nabiullin  FI— 09 
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AMPLITUDE-PHASE  CHARACTERISTICS  OF  SAT  ANNUAL  CYCLE  IN  ASIA:  TENDEN¬ 
CIES  OF  CHANGE  DERIVED  FROM  OBSERVATIONS  AND  REANALYSES  AND 


FROM  NUMERICAL  EXPERIMENTS  WITH  IAP  RAS  CM 

A.V.  Eliseev,  and  1. 1.  Mokhov  FI— 10 

LONG-PERIOD  TRENDS  IN  LOWER  SUB-AURORAL  IONOSPHERE 

S.E.  Koyakova  and  V.F.  Smirnov  '  Fl-11 

PECULIARITIES  OF  TOTAL  CIRCULATION  OF  THE  ATMOSPHERE  OF  NORTH  HEMI¬ 
SPHERE  DURING  THE  WARM  AND  COLD  WINTERS  AT  SIBERIA  TERRITORY 
A. A.  Karakhanyan  and  V.I.  Mordvinov  FI -12 

ANALYSIS  OF  CLIMATIC  CHANGES  ON  THE  PHASE  PORTRAITS 

E.A.  Dyukarev  and  V.I.  Shihlov  Fl-13 

ESTIMATION  OF  APERIODIC  CLIMATE  PARAMETERS  CHANGES 

E.A.  Dyukarev  and  V.I.  Shihlov  Fl-14 

CHANGES  of  a  REGIONAL  CLIMATE,  CAUSED  by  the  NATURAL  FACTORS  Both  BY  AN- 
TROPOGENEOUS  INFLUENCE 

K.A  Karimov  and  R.D. Gainutdinova  Fl-15 

VARIATIONS  AND  LONG-TERM  TRENDS  OF  TOTAL  OZONE  AND  STRATOSPHERIC  NI¬ 
TROGEN  DIOXIDE  OVER  NORTHERN  TIEN  SHAN 

V.K.  Semyonov,  V.P.  Sinyakov,  L.I.  Sorokina,  N.I.  Ignatova,  F.V.  Kashin,  and 
K.N.  Visheratin  Fl-16 

INFLUENCE  OF  QUASI-BIANNUAL  STRATOSPHERE  CIRCULATION  CYCLICITY  ON 
THE  VERTICAL  DISTRIBUTION  OF  OZONE  AND  TEMPERATURES  ABOVE 
WESTERN  SIBERIA 

V.N.  Marichev  FI  — 17 


CURRENT  STATE  AND  LONG-TERM  CHANGES  OF  THE  OZONOSPHERE  OVER  TOMSK 
S.V.  Smirnov  and  V.V.  Zuev 

Fl-18 

NUMERICAL  MODEL  OF  THE  ATMOSPHERIC  BOUNDARY  LAYER  WITH  THE  SUR¬ 
FACE  INHOMOGENEITY 

N.N.  Bezuglova,  Yu. A.  Sukovatov,  and  I. A.  Sutorikhin  FI -19 


Session  F2.  Effect  of  Solar  Activity  on  Weather  and  Climate 
Chairs:  Prof.  E.A.  Ponomarev  and  Prof.  V.V.  Penenko 

Friday,  June  29,  11:30-12:45 .  Main  Hall 

11:30  NATURE  OF  LONG-TERM  VARIATIONS  OF  GROUND  AIR  TEMPERATURE  FOR 
BAIKAL  REGION  AND  ITS  CONNECTION  WITH  SOLAR  ACTIVITY 
G.A.  Zherebtsov  and  V.A.  Kovalenko  (Institute  of  Solar-Terrestrial  Physics  SB  RAS, 

Irkutsk,  Russia)  F2— 01 

11:45  COSMIC  RAYS  AND  GLOBAL  WARMING  ON  THE  EARTH 

P.E.  Pokrevsky1’2  and  Y.I.  Stozhkov2  (Fedorov  Institute  of  Applied  Geophysics, 
Roskomgidromet,  Moscow,  Russia,  2Lebedev  Physical  Institute  RAS,  Moscow,  Russia)  F2— 02 

12:00  EFFECT  OF  SOLAR  AND  GEOPHYSICAL  FACTORS  ON  THE  AEROSOL  CHARAC¬ 
TERISTICS.  THE  PLANS  OF  ATMOSPHERIC  INVESTIGATIONS  IN  IRKUTSK 
M.V.  Panchenko,  S.M.  Sakerin  (Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Rus¬ 
sia),  V.V.  Koshelev,  V.A.  Kovalenko  (Institute  of  Solar-Terrestrial  Physics  SB  RAS, 

Irkutsk,  Russia),  and  T.V.  Khodzher  (Limnological  Institute  SB  RAS,  Irkutsk,  Russia)  F2-03 


38 


Program 


12:15  SOLAR  FLUX  VARIABILITY  AND  GLOBAL  CLIMATE 

Yu.A.  Sklyarov,  Yu.I.  Brichkov,  A.I.  Kotuma,  and  N.V.  Fomina  (Saratov  State  Uni¬ 
versity,  Russia) 

12:30  SOLAR  ACTIVITY  AND  EARTH  CLIMATE  AT  THE  BEGINNING  OF  21  CENTURY 

V.S.  Bashkirtsev  and  G.P.  Mashnich  (Institute  of  Solar-Terrestrial  Physics  SB  RAS, 
Irkutsk,  Russia) 

POSTERS  Wednesday,  June  27,  17:00 

GLOBAL  AND  LOCAL  VARIATIONS  OF  AN  ELECTRICAL  FIELD  OF  AN  ATMOSPHERE 

U. V.  Shamansky 

RELATION  OF  THUNDERSTORM  ACTIVITY  TO  COSMIC  RAY  VARIATIONS 

V. A.  Mullayarov,  V.I.  Kozlov,  and  R.R.  Karimov 

RELATIONSHIPS  OF  LOW  ATMOSPHERIC  PARAMETERS  WITH  IONOSPHERIC  AND 
GEOMAGNETIC  CHARACTERISTICS  IN  THE  NORTH-EAST  OF  RUSSIA 
A.V.  Vinitsky  and  V.V.  Kazantseva 


F2-04 

F2-05 

-18:30 

F2-06 

F2-07 

F2-08 
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j  |  AGENDA 

Main  Hall  Small  Hall 

June  24  = . :=.■■■■■■■  =■= - - - = . = . . . . = . = 


9:00-19:00  Registration 

19:00  Reception 

June  25  '  =  . . . ---= . ; . ~r~ . = . = . = . = 

8:30  Opening  remarks/information 


9:15-13:15 

Sessions  El  -  E4 

10:45-11:00 

£i 

Coffee-break 

11:00-13:15 

Session  A1 

13:15  - 14:00 

Lunch 

14:00  18:15 

Sessions  A2,  Cl 

16:00  - 16:30 

& 

Coffee-break 

18:15-20:00 

Poster  Sessions  A1,  A2,  Cl,  El  -  E4 

8:30-13:15 

Session  C2 

8:30-12:30 

jt 

Session  C4 

10:45-11:00 

& 

Coffee-break 

13:15- 14:00 

Lunch 

14:00-17:00 

Sessions  D2,  D4 

14:00-18:15 

Session  D1 

16:00  -  16:30 

& 

Coffee-break 

18:15-20:00 

Poster  Sessions  C2,  C3, 

C4,  C5,  D1,  D2,  D3,  D4 

19:00 

Tour  of  the  city  Irkutsk 

8:30-13:15 

Sessions  B1,  B2 

8:30-13:00 

Session  C5 

10:45  - 11:00 

& 

Coffee-break 

13:15  -  14:00 

Lunch 

14:00-15:30 

Session  C3 

14:00-17:15 

Session  C6 

16:00-18:30 

Session  D3 

16:00-16:30 

& 

Coffee-break 

1 7:00  -  1 8:30  Poster  Sessions  B1 ,  B2,  FI ,  F2 

19:00  Party 

June  28  =  . :: . : . = . . . . .  =  . = . : . :: . 'rr=Hi==== 

Baikal  Session  (Irkutsk-Listvyanka-Baikal-Kadil'nyi) 

June  29  ■  ■■■■ . .  . - . . - . . 

9:00  -  12:45  Sessions  FI ,  F2 

11:00  - 11:30  _£|  Coffee-break 

12:45  End  of  Symposium 

14:00  Visit  to  Baikal  Museum  and  Baikal 

Astrophysics  Observatory  (Listvyanka) 


HHCTHTyT  C0JlHeHH0-3eMH0H  <|)H3HKH 


HHCTHTyT  OnTHKH  aTMOC<J)epbI 


CHBHPCKOE  OT^EJIEHHE  AKA^EMHH  HAYK  POCCHH 


IRKUTSK 


2001 


HKPHERIE  and  OCEAN  OPTICS.  ATMOSPHERIC  PHYSICS 


OnTHKA  ATMOCOEPbl  H  OKEAHA.  OH3HKA  ATMOCOEPbl 

VIII  OSteflHHeHHtiH  Me^yHapo^Hbiii  cmvino3HyM 

25  -  29  htohh  2001  r. 

HpKyTCK 

OprKOMHTCT  6jiaro^apHT  opraHH3au,Hn,  BHecnine  cboh  BKJia^;  b  npoBe^eHHe  h 

nySjiHKapHio  TpyaoB  CHMno3HyMa: 


POCCHHCKHH  (JjyHflaMeHTajIbHMX 

HCCJieflOBaHHH 


European  Office  of  Aerospace  Research  and 
Development 

Air  Force  Office  of  Scientific  Research 
United  States  Air  Force  Research  Laboratory 


The  International  Society 
for  Optical  Engineering 


OSA. 

Optical  Society  of  America 


The  International  Society  for  Optical  Engineering 


The  Optical  Society  of  America 


VIII  06'beflHHeHHbiM  MejKAyHapoAHbiii  cHMno3HyM  «OnTHKa  aTMOccJ)epbi  h  oKeana» 
MaTepnajibi  cHMno3iiyMa.  IT 0/5  o6meft  pe/iaKUHen  B.A.  BaHaxa,  O.B.  Thxomhpoboh 
Tomck:  MucTHTyT  oiithkh  aTMOcc^epw  CO  PAH,  2001,  276  c. 


B  c6opHHK  BKJiiOHeHbi  MaTepnaAbi  no  c^yimaMeHTajibHMM  h  npHKJiaAHbiM  BonpocaM  outhkh  aTMOc^epw 
h  oxeaHa  h  4>h3hkh  aTMOC(J)epbi.  IIpeACTaBAeHHbie  Te3HCbi  aoxaaaob  OTpa>i<aioT  pa6oTy  cjic/iyiomnx  ceianin 
cnMno3ny Ma : 


OnraKa  aTMOC(J)epbi  h  OKeaHa 

A.  MojieKyjiHpuaa  cnexTpocxonHH  h  paAHapnoHHbie  npoueccbi  b  aTMOcc|)epe 

A1.  MoAexyAHpHaa  cnexTpocxonna  aTMoccj[)epHbix  ra30B 

A2.  IIoraomeHHe  H3AyaeHHa  b  aTMOc^epe  n  oxeaHe,  pa/nfainioHHbiH  pexaiM  h  npo6jieMbi 
xahmata 

B.  PacnpocTpaHeHne  onTHHecxoro  H3JiyaeHHH  b  aTM0ccf)epe  n  oxeaHe 

Bl.  PacnpocTpaHeHne  boah  b  cAyHanno-HeoAHoponHbix  cpeaax.  A/tanTiiBnaa  onraxa 
B2.  HennHeiiHbie  acfx^exTbi  npH  pacnpocrpaHeHnn  H3AyHeHHK  b  aTMOc^epe  n  boahmx  cpe^ax 

C.  OnTHHecxne  nccjie/ioBaHPia  aTMOccJ^epw  n  oxeaHa 

Cl.  MHoroxpaTHoe  pacceamie  b  onTnnecxoM  3OHAnp0BaHnn.  IlepeHoc  h  o6pa6oTxa  H30- 
6paaceHHli 

C2.  JIa3epHoe  h  axycTnnecxoe  30HAnpoBaHne  aTMOc^epw  h  oxeaHa 

C3.  ABHapHOHHbie  h  xocMHnecxne  AHAapbi  h  hx  npHMeHeHHa.  MoAenw  aTMocc^epbi.  JIa3ep- 
Hbie  nynxn  Ha  bmcothmx  aTMocc^epubix  h  xocMHHecxHX  Tpaccax 
C4.  OnTHaecxHe  h  Mnxpo(f)H3HHecxHe  cbohctba  aTMoc<J>epHoro  aaposojin  h  B3Becen  b  boa- 
Hbix  cpeAax 

C5.  IlepeHoc  h  TpaHcc^opMaunn  aapo30AH  n  ra30Bbix  xoMnoHeHTOB  b  aiMocc^epe 
C6.  /InarHOCTHxa  coctohhha  h  (JjyHxunoHnpoBaHHH  pacraTeAbHbix  6hochctcm 

fpHSHxa  aTMOc^epbi 

D.  Oii3HHecxHe  npopeccbi  h  HBAeHnn  b  TepMocc^epe  h  noHocc^epe  3cmjih 

D 1 .  MarHHTOCcJ)epHO-HOHOc4)epHbie  B3aHMOAeHCTBnH 
D2.  HeoAHopoAHaa  CTpyxTypa  noHoccJjepbi 

D3.  ZlHCTaHHHOHHbie  MeTOAbI  SOHAUpOBamia  HOIIOCC^epbl  H  TCpMOC(£)epbI 
D4.  PacnpocTpaHeHne  paAnoBOAH  b  noHoctjjepe 

E.  CipyxTypa  h  AHnaMnxa  cpeAHeii  aTMOc^epw 

El.  ATMOctJjepHwe  boahm  h  Typ6yjieHTHOCTb 
E2.  ra30Bbra  cocTaB  cpeAHen  aTMoc^epw 
E3.  06nacTb  D  noHoccJjepbi 
E4.  MoAeAH  cpeAHeii  aTMOc^epw 

F.  /InHaMHxa  aTMocc^epw  n  kahmata  A3HaTcxoro  pernoHa 

F 1 .  /loAronepHOAHbie  TpeHAbi  napaMeTpoB  aTMOccj)epbi 
F2.  Bo3AeScTBHe  coahchhoh  axTHBHOcTH  Ha  noroAy  h  xahmat 


Te3HCbi  neaaTaxiTCH  Ha  ocHOBe  3AexTpoHHbix  c})opM,  npeACTABAeHHbix  aBTopaMH.  C6opHnx  npencTaB- 
AaeT  HHTepec  aah  nccAeAOBaTeAen  h  HHnceHepoB ,  pa6oTaiomnx  b  o6aacth  4)H3HXH  aTMOc^epw,  onraxii  aT- 
Moccjiepw  h  oxeaHa,  paAHo^pHXH,  axycTHXH,  MexeopoAorHH  h  3xoaothh. 


ConpeAceaaTe^H  CHMno3HyMa 

aKaAeMMK  F.  A.  >Kepe6noB 
r.T.  MaTBIieHKO 

ConpeAceflaTejm  OpncoMirreTa 

B.A.  BaHax 

A.cJd.-m.h.  B.B.  Kome^eB 


MoK/tynapo/jubifl  na6jnoziaTejibHbift  komhtct 


AKafleMHK  PAH  T.C.  Tojihumh 
Aica/teMiiK  PAH  B.E.  3yeB 
HjieH-KoppecnoH^eHT  HAHB  A. II.  HBaHOB 
Dr.  E.I.  Akopov 
Prof.  R.L.  Armstrong 
Dr.  L.  Bissonnette 

Dr.  S.F.  Clifford 

Dr.  U.N.  Singh 

JleTHHK-KOCMOHaBT  B.A.  Zf>KaHn6eKOB 

if.cJj.-M.H.  O.B.KonejieBim 
Dr.  Ch.  Werner 


MHcmumym  (pu3unu  amMoccpepu  PAH,  Mocicea,  Poccun 

Hncmumyrn  onmuKu  amMoccpepu  CO  PAH,  Tomck,  Poccun 

Hncmumyrn  (pu,3UKU  HAHE,  Muhck,  Eenapycb 

SPIE-RUS,  Mocnea,  Poccusi 

New  Mexico  State  University,  Las  Cruses,  USA 

Defense  Research  Establishment  Valcartier,  Val-Belair, 

Canada 

NOAA,  Environmental  Technologies  Laboratory,  Boulder, 
USA 

NASA  Langley  Research  Center,  Hampton  ,USA 
Poccuuckoc  aeuayuonno  kocmwicckoc  azenmcmoo,  MocKea, 
Poccusi 

Hncmumyrn  oneanojiozuu  PAH,  Mocnea 

Institute  for  Physics  of  Atmosphere  DLR,  Oberpfaffen- 

hofen,  Germany 


IIpOrpaMMHblH  KOMHTCT 


AicafleMHK  PAH  K.fl.  KoH/ipaTben 

Rjien-KoppecnoHAeHT  PAH  M.B.  Ka6aHOB 
Mjien-KoppecnoH/ieHT  PAH  B.JI.  MnponoB 

Rjien-KoppecnoH/teHT  PAH  C.JJ.  TBoporoB 
HjieH-KoppecnoHfleHT  PAH  B.B.  3yeB 
Dr.  A.  Ansmann 
/t.cfj.-M.H.  H.A.  ApMaH^: 

Prof.  K.  Asai 

Prof.  A.  Barbe 

Prof.  P.  Bruscaglioni 

Prof.  C.  Camy-Peyret 

Dr.  H.  Cha 

Prof.  A.  Comeron 

Dr.  A.  Dabas 

/f.cJj.-M.H.  T.  H.  TopHaKOB 

Dr.  H.  Hu 
Dr.  G.  Inoue 


HHH  3KonozuuecKou  6e3onacnocmu  PAH,  Cannm-Hemep- 
6ypz,  Poccusi 

Hncmumyrn  omnuuecnozo  Monumopunza  CO  PAH,  Tomck 
Omden  ducmamyxouHOZo  3ondupoeanusi  Kpacnonpcnozo 
naynnozo  yenmpa  CO  PAH,  Kpacnonpcn,  Poccusi 
Hncmumyrn  onmuKu  amMoccpepu  CO  PAH,  Tomck,  Poccun 
Hncmumyrn  onmuKu  amMoccpepu  CO  PAH,  T omck,  Poccun 
Institute  for  Troposphere  Studies,  Leipzig,  Germany 
Hncmumyrn  paduomexnuKU  u  ajienmponunu  PAH,  Mocnea, 
Poccun 

Tohoku  Institute  of  Technology,  Sendai,  Japan 
GSMA,  CNRS,  Reims,  France 
University  of  Firenza,  Italy 

CNRS,  Pier  and  Marie  Curie  University,  Paris,  France 
Korea  Atomic  Energy  Research  Institute,  Taejon,  Korea 
Polytechnic  University  of  Catalunya,  Barselona,  Spain 
Meteo-F ranee,  Toulouse,  France 

Hncmumyrn  cf>u3UKu  amMoccpepu  PAH,  Mocnea,  Poccun 
Anhui  Institute  of  Optics  and  Fine  Mechanics,  Hefei, 
China 

National  Institute  for  Environmental  Studies,  Ibaraki, 
Japan 
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ZI.cjj.-M.H.  JI.C.  HB;ieB 

/B4>.-m.h.  B.A.  KapniH 

.-m.h.  C.C.  XMe^eBixoB 

Dr.  A.  Kohnle 
Dr.  N.S.  Kopeika 

r.M.  KpyBeHHIIKHH 

H.M.  Mop030B 
Prof.  U.G.  Oppel 
Dr.  J.L.  Often 
Dr.  L.  Radke 
Dr.  M.  Roggemann 
IlpocJ).  H.B.  CaMOXBa^oB 
Prof.  M.W.  Sigrist 
Dr.  O.  Steinvall 
#.4>.-M.H.  M.A.  CyTOpHXHH 

DO.  TyjIHHOB 

/f.c}3.-M.H.  3.C.  Ka3HMHpOBCKHH 

/R4).-M.H.  B.A.  KoBaTOHKO 

H.M.  OpJIOB 

/f.cJj.-M.H.  A.C.  rtoTanoB 

/I.(Jj.-m.h.  E.A.  IloHOMapeB 

^.<J).-m.h.  B./f.  Be^aH 
/f.c|).-M.H.  B.B.  BejioB 
/f.cJj.-M.H.  A. A.  3eMJIHHOB 
/f.cjj.-M.H.  B.n.  JlyKHH 
/f.cJ).-M.H.  M.B.  rtaHHeHKO 
/f.cjD.-M.H.  IO.H.  IloHOMapeB 
-M.H.  JI.H.  CHHHIia 


HHH  (})U3uku  npu  Cauum-n  emepbypzcuoM  zocydapcm- 
aennoM  ynuaepcumeme,  Poccusi 

Hncmumym  auuucjiumcjibnou  AameMamuuu  u  MamcMamu- 
uecuou  zeo<pu3UKu  CO  PAH,  Hooocu6upcK,  Poccusi 
MHcmumym  aucnepuMenmajibnou  Memeoponozuu,  06huhck, 
Poccusi 

FGAN-FOM,  Tuebingen,  Germany 

Ben-Gurion  University  of  the  Negev,  Beer-Sheva,  Israel 
Lfeumpajibnan  aaponozunecuasi  o6cepaamopusi,  Honzo- 
npydnuu,  Poccun 

Hncmumym  xuMuuecuou  (pii3uuu  PAH,  Mocuaa,  Poccim 
Institute  of  Mathematics,  Muenchen,  Germany 
Kestrel  Corporation,  Albuquerque,  USA 
National  Center  for  Atmospheric  Research,  Boulder,  USA 
Michigan  Technical  University,  Houghton,  USA 
Tomckuu  zocydapcmacnnbiu  ynueepcumem,  Poccusi 
Institute  of  Quantum  Electronics,  Zurich,  Switzerland 
Defense  Research  Establishment,  Linkoping,  Sweden 
Hncmumym  eodnux  u  auonozmecuux  npoS/ieM  CO  PAH, 
Bapnayji,  Poccusi 

Hncmumym  npuunadnou  zeo(f>u3UKu,  Mocuaa,  Poccusi 
Hncmumym  cojineuno-3eMHOU  cpu3uuu  CO  PAH,  Hpuymcu, 
Poccim 

Hncmumym  cojineunoseMnou  <pu3uuu  CO  PAH,  Hpuymcu, 
Poccim 

Hncmumym  cojineuno-3eMnou  cpu3uuu  CO  PAH,  Hpuymcu, 
Poccim 

Hncmumym  coAneuno-3eMnou  cpu3uuu  CO  PAH,  Hpuymcu, 
Poccim 

Hncmumym  cojinennoseMHOu  (pu3uuu  CO  PAH,  Hpuymcu, 
Poccusi 

Hncmumym  onmuuu  amMoccfepu  CO  PAH,  Tomcu,  Poccusi 
Hncmumym  onmuuu  amMoetpepu  CO  PAH,  Tomcu,  Poccusi 
Hncmumym  onmuuu  airmoccpepu  CO  PAH,  Tomcu,  Poccusi 
Hncmumym  onmuuu  amMocifepu  CO  PAH,  Tomcu,  Poccusi 
Hncmumym  onmuuu  amMoccpepu  CO  PAH,  Tomcu,  Poccim 
Hncmumym  onmuuu  amMoccpepu  CO  PAH,  Tomcu,  Poccusi 
Hncmumym  onmuuu  amMoafiepu  CO  PAH,  Tomcu,  Poccusi 


y^eHMe  ceKpetapH  CHMno3nyMa 


K.4>.-m.h.  A.B.  MuxajieB 
O.B.  TnxoMHpoBa 


Hncmumym  cojineuno-3eMnou  (pmuuu  CO  PAH,  Hpuymcu, 
Poccusi 

Hncmumym  onmuuu  amMoapepu  CO  PAH,  T omcu,  Poccusi 
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Al-01 


Al-02 


Al-03 


Al-04 


Al-05 


Crktihh  Al.  MOJIEKYJIHPHAH  CIIEKTPOCKOnHjl  ATMOC<DEPHbIX  TA30B 
ConpeflcejjaTejm  ceKipm:  #.<}). -m.h.  JI.H.  Cmnnja,  npo(j>.  A.  Bap6 

yCTHhIE  AOKJlARbl  IIoHedejibHUK,  25  wohsi,  11:00-13:15.  MaAbiu  3cia 

11:00  OOTOAKYCTMHECKOE  HETEKTMPOBAHHE  rA30B0-A3P030JIbHbIX  IIPH- 
MECEft  B  ATMOCcDEPE 

K).H.  IIoHOMapeB  (Hncmurnym  onmuKu  amMOcepepu  CO  PAH,  Tomck) 

11:15  HOBblE  BHYTPHPE30HAT0PHbIE  CIIEKTPbl  MOJIEKYJI  C02  H  N20  B 
HEM  MK-£HAIIA30HE  flJIHH  BOJIH  (10000  -  12000  cm"1) 
r.  Beftpo,  A.  KaMnapr  ( Universitu  Joseph  Fourier  de  Grenoble,  France), 

B.H.  IlepeBajioB,  C.A.  TauiKyH  ( Hncmurnym  onmuKu  amM0C(pepu  CO  PAH,  Tomck), 

5K.-JI.  Te<j)(J)o  (Universitu  Pierre  et  Marie  Curie,  Paris-cedex) 

11:30  OHEHKH  BJIH5IHM5I  MHTEPcDEPEHIJHH  HA  IIAPAMETPbl  KOHTYPA  CIIEK- 
TPAJIbHblX  JIHHHft  BORAHOTO  nAPA 

A. R.  Bhkob,  H.H.  JIaBpeHTbeBa,  JI.H.  Cmoma,  A.M  Cojioaob  (Hncmurnym  onmuKu 
amMoccpepbi  CO  PAH,  Tomck) 

11:45  K  TEOPHM  YIHHPEHHH  CITEKTPAJIbHblX  JIHHMtf  IIPH  COBMECTHOM  REPl - 
CTBHH  30KPEKTOB  £OnjIEPA  H  /(ABJIEHH5I 
M.P.  HepKacoB  (Hncmurnym  onmuKu  amMoc<pepu  CO  PAH,  Tomck) 

12:00  BJIHHHHE  /IHCnEPCHM  HHnOJIbHblX  MOMEHTOB  MOJIEKYJI  J)J\A  PA3- 
JIHHHblX  KOJIEEATEJIbHbIX  H  BPAIHATEJIbHblX  COCTOHHHft  HA  TPAHC- 
nOPTHblE  CBOftCTBA  nOJIHPHbIX  TA30B 

B. n.  Kotohob,  B.H.  CTapHKOB  (Hncmurnym  onmuKu  amMocdjpepu  CO  PAH,  Tomck) 

12:15  HCCJIEJJOBAHHE  cpOPMHPOBAHHH  HEPABHOBECHOft  HACEJIEHHOCTH 
KOJIEEATEJIbHbIX  COCTO5IHHfl  MOJIEKYJI  B  BEPXHHX  ATMOCcEEPAX 
nJIAHET 

A.O.  CeMeHOB,  T.M.  UIbca  (HHH  cpu3UKU  CauKm-nemep6ypzcKOzo  zocydapcmeennozo 
ynuaepcumema) 

12:30  POBHEPOHHblE  3AJIAHH  H  OCOBEHHOCTH  BblBOflA  TAMHJIbTOHHAHA  B 
rJIABHbIX  OCflX  KAK  MX  OCHOBbI 

A.B.  L(ay He,  51. A.  IIo/iojihk  (ynpauncHuu  zocydapcmeennuii  xuMUKO-mexnoAOZunecKUU 
ynueepcumem,  /Jnenponempoecn), 

M.n.  HbBHeHKO  ( JJnenponempoecKuu  nayuonamnuu  ynueepcumem) 

12:45  OYPbE-CnEKTPbl  norJIOIII,EHH5I  H2ieO,  H2170  H  H2lsO  B  ZtHAnA30HE  8000  - 
9500  cm"1 

A. /b  EbiKOB,  Jl.n.  Bopo6beBa,  O.B.  HayMeHKO,  JI.H.  CHHHua  (Hncmurnym  onmmu 
amMocipepbt  CO  PAH,  Tomck), 

K.  KaMH-IIepe,  5K.-H.  MaH/iHH  ( U  nicer  site  Pierre-et-Marie  Curie,  Paris,  France), 

5K.-M.  <1>jio  (Universite  Paris  Sud,  Orsay,  France) 

13:00  PAHHAHHOHHblft  EJIOK  MO/JEJIH  HBM  PAH  B  nPOITAMME  ICRCCM  III 

B. 5I.  TajiHH  (Hncmurnym  eumicnumejibnou  MameMamunu  PAH,  Mocnea) 

CTEHHOBblE  AOKJIA/Jbl  IIoHedejihHUK,  25  wohh,  18:00-20:00 

H3MEPEHHE  CIIEKTPA  nOTJIOIHEHHH  MOJIEKYJI5IPHOrO  KHCJIOPOflA  B  ZIHA- 
nA30HE  755  -  775  hm 

H.C.  TbipbnnKHH ,  K).H.  IIoHOMapeB  Al— 10 

nPHMEHEHHE  OEOBIHEHHOrO  IIPE0BPA30BAHH5I  SftJIEPA  JXJIA  CYMMHPOBA- 
HH5I  P5I/IA  ZIAHX3MA  /HBYXATOMHblX  MOJIEKYJI 

T.B.  KpyrjioBa,  A .J\.  BbncoB,  O.B.  HayMeraco  Al— 11 


Al— 06 


Al-07 


Al— 08 


Al— 09 
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nOJIHPH3yEMOCTb  nAPbl  B3AMMO/lE^CTByK)mHX  MOJIEKyjI  N2  H  02 

M.A.  ByjiaaKOB,  B.B.  KopojieB,  H.H.  MaTpocoB,  B.H.  HepenaHOB  Ai-12 

POJIb  BHyTPHMOJIEKyJIHPHbIX  B3AMMOnEftCTBHtf  B  CIIEKTPAX  KOMEHHA- 
UHOHHOrO  PACCE5IHH5I  MOJIEKyjI  N2  H  02 

M.A.  ByjiaaKOB,  B.B.  KopojieB,  H.H.  MaTpocoB,  B.H.  HepenaHOB  Al-13 

Cy>KEHHE  KOHTyPA  JIHHHH  norJIOmEHHH  nPH  BbICOKHX  /IABJIEHHHX 

B.O.  r ojiobko  Ai-14 

HCCJIE£OBAHHE  CI1EKTPOB  H3JiynEHH5I  MOJIEKyjIHPHOrO  KHCJIOPOflA,  B03- 
HHKAIOmErO  nPH  PEKOMBHHAHHH  ATOMOB  O  B  yrJIEKHCJIOM  TA3E 
JI.3.  XcopocxoBCKaH,  H.K).  IIoTexHH,  O.M.  Ahhchmobb  Al-15 

JIABOPATOPHOE  H3MEPEHHE  TEMnEPATyPHOft  3ABHCMMOCTH  KOHCTAHTbl 
CKOPOCTH  £EAKTHBAUHH  flEOOPMAHMOHHOft  KOJIEEATEJIbHOft  MO^bl 
C02  ATOMAPHbIM  KHCJIOPO/IOM  B  £MAnA30HE  206-340  K 

JI.3.  XBopocTOBCKaa,  H.K).  IIoTexHH,  T.B.  YaioKOBa  Al-16 

HCCJIEJJOBAHHE  TEMIIEPATyPHOft  3ABHCHMOCTH  HHTEHCHBHOCTH  HH£y- 
IIHPOBAHHOrO  IIOrJIOIHEHHH  KHCJIOPO/IA  B  OBJIACTH  OOTOflHCCOnH- 
OHHOrO  KOHTHHyyMA  TEPUBEPrA 

M.B.  KHcejieBa,  T.H.  3eJiHKHHa,  M.B.  ByTyp^HMOBa,  A.n.  BypueB  Al-17 

Cy>KEHHE  HEPA3PEUIHMbIX  flOnJIEPOBCKH  yiHMPEHHbIX  MyJIbTHIIJIETOB 

HEynpyraMH  ctojikhobehhjimh 

B.II.  Kouanon  Al— 18 

OnPEJIEJIEHHE  OCHOBHbIX  IIAPAMETPOB  JlHOOEPEHnHAJIbHOrO  CEHEHH5I 
PACCEflHHfl  MOJIEKyjI  HA  OCHOBE  METO/IOB  JIHHEHHOH  H  HEJIHHEft- 
HOtf  CnEKTPOCKOnHH 

B.n.  KoMaHOB  Al  — 19 

3ABHCHMOCTb  TEPMOOM3HHECKHX  XAPAKTEPHCTHK  BO£HHOrO  nAPA  OT 
KOJIEBATEJIbHbIX  C0CT05IHHK  MOJIEKyjIbl  H20 

A.E.  npoTaceBHH,  B.H.  GrapmcoB,  B.II.  KonaHOB  Al-20 

KOSOOHIXHEHTbl  yUIHPEHHH  H  C/JBHrA,  EIOKA3ATEJIH  TEMEIEPATyPHOH 
3ABHCHMOCTH  flJIfl  JIHHH#  yrjIEKHCJIOrO  TA3A 

H.H.  JIaBpeHTbeBa,  A.fl.  Bwkob,  JI.H.  CiiHHua  Al-21 

HCCJIE/IOBAHHE  C£BHrOB  JIHHHft  BO/niHOrO  nAPA  nOJIOC  Oil  H  110  £ABJIE- 

HHEM  N2  Al— 22 

A.M.  CojioflOB,  H.H.  JIaBpeHTbeBa 

PE/jynHPOBAHHblH  300EKTHBHbltf  KOJIEBATEJIbHO-BPAmATEJIbHbltt  rAMHJIb- 
TOHHAH  JXJ W  «rJIOBAJIbHOH»  OBPABOTKH  MOJIEKyjIbl  PH3 

E.H.  JIo6oAeHKO  Al-23 

OJiyOPECUEHnHn  ATMOCOEPbl  nOfl  flEflCTBHEM  H3JiynEHHn  5-h  tapmohh- 
KH  ND:YAG  JIA3EPA  (212,8  hm) 

M.M.  MaicoroH,  A.H.  Kypmc  Al— 24 

HEPABHOBECHOE  H3JiyHEHHE  CPEflHEtt  ATMOCOEPbl  B  HK-nOJIOCAX  BO/tA- 
Horo  nAPA 

P.O.  MaHyftjioBa,  B.A.  BhrobckhH,  O.A.  TyceB,  A.A.  KyTenoB,  O.H.  CyjiaKiimHa, 

IO.r.  BoPkob  Al-25 

HOBblft  AEIAJIH3  KOJIEBATEJIbHO-BPAinATEJIbHblX  CnEKTPOB  HC1  B  OCHOB- 
HOM  3JIEKTPOHHOM  COCTOflHMH 

T.H.  Be^HHKo,  C.  H.  MHxaiijieHKo  ’  Al— 26 
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HOBblfl  AHAJIH3  B3AHMOZIEftCTByiOIIIHX  COCTOBHHft  <21 1 )/( 140)/<31 0)/ 
/(004)/(103)  MOJIEKYJIbl  030HA 

C.H.  MHxaiijieHKo,  A.  Bap6,  BjiT.  TioTepeB,  JK.JK.  IIjiaTo  Al-27 

ACHMI1TOTHHECKOE  nOBE/JEHHE  BPAmATEJIbHbIX  YPOBHEft  3HEPH1H  MOJIE- 
KYJIbl  H20 

B.H.  CTapracoB,  C.H.  MHxaftjieiiKo  Al-28 

AHOMAJIHH  B  HK-CIIEKTPAX  HWH/IOB  3JIEMEHTOB  VIA  rPYnnbl 

B. H.  CTapracoB,  III. 111.  Ha6neB,  n.r.  Cchhhkob,  K.r.  Toxa/i3e  Al-29 

BHHAPHblE  MOJIEKYJIBPHblE  KOMIIJIEKCbl  TETPAOTOPH^A  KPEMHHH  C  BO- 
£Oft,  METAHOJIOM  H  ZIHMETMJIOBbIM  3OHP0M  no  flAHHblM  HK  CTEK- 
TPOCKOnHH  H  KBAHTOBOft  XHMHH 

C. K.  HraaTOB,  n.r.  Cchhhkob,  AT.  Pa3yBaeB,  III. III.  HaBneB,  JI.A.  MynpoB  Al— 30 

nOJIHAB  MEJKMOJIEKYJIHPHAB  rHIIEPnOBEPXHOCTb  nOTEHHHAJIbHOft  3HEP- 
THH  KOMIIJIEKCOB  CH4-  H20  H  SiH4-  H20 

C.K.  HraaTOB,  AT.  Pa3yBaeB,  IIT.  Cchhhkob,  III. III.  Ha6neB  Al-31 


CTPYKTYPHO  HE>KECTKHE  MOJIEKYJIBPHblE  KOMIIJIEKCbl  BO/Ibl  C  ATMO- 
COEPHblMM  TA3AMH:  nPOBJIEMbl,  nO^XO^bl,  PEIIIEHMB 
III. III.  Ha6neB,  H.A.  3BepeBa,  C.K.  HraaTOB,  IIT.  Cchhhkob,  B.H.  CxapHKOB, 

K.M.  cDnpcoB,  B.A.  cDomhh,  E.A.  TKhthhukhh,  K).H.  IIoHOMapeB  Al-32 

METO/IHHECKME  OCOBEHHOCTH  PACMETOB  CTPYKTYPHblX,  SHEPFETHBECKHX 
H  CnEKTPOCKOnHHECKHX  IIAPAMETPOB  HEJKECTKHX  KOMIIJIEKCOB 
(HHAL)n...(H20)m  (HAL  =  F,  Cl;  N  +  M  >  2)  B  ATMOCOEPE 


H.A.  3BepeBa,  III. III.  HadueB,  IO.H.  noHOMapeB  Al-33 

PACKET  HHTEHCHBHOCTEft  JIHHHft  MOJIEKYJIbl  AIIETHJIEHA  B  PAftOHE 
13,6  mkm  C  IIOMOlUblO  METOflA  SOOEKTHBHbIX  OnEPATOPOB 
B.H.  nepeBajioB,  O.M.  JIiojihh,  5K.-JI.  Te<J)(])o  Al— 34 

KOSOOHLIHEHT  norJIOIIIEHHB  B  KPbIJIbBX  nOJIOC  1.4,  2.7  H  4.3  mkm  C02 

JI.H.  HecMe^oBa,  O.B.  Po^HMOBa,  C.JX-  TBoporos  Al-35 

TEMIIEPATyPHAfl  3ABHCHMOCTB  K0300MLIHEHTA  KOHTHHYAJIbHOTO  nO- 
ITIOmEHHfl  BOJIBHOrO  nAPA 

JI.H.  HecMejioBa,  O.B.  Po^HMOBa,  C./L  TBOporoB  Al-36 

KOStBOHIIHEHTbl  YIUHPEHHB  CIIEKTPAJIbHblX  JIHHHfl  nOJIOCbl  3v3  CH4  £AB- 
JIEHHEM  N2  H  02 

B.H.  CaBejibeB  Al— 37 

H3MEPEHHE  CTOJIKHOBHTEJIbHOrO  YIIIMPEHHfl  H  CYJKEHHB  flYEJIETHblX 
JIHHHft  H20  B  OBJIACTH  2000  cm-1 

B.H.  CaBejibeB,  H.H.  JIaBpeHTbeBa,  JI.H.  CHHHua  Al— 38 

BblCOKOTEMnEPATYPEblft  CIIEKTP  norjIOHIEHHB  BO/IBHOrO  nAPA  B  OBJIAC¬ 
TH  1.2  MKM 

H.K>.  KapnoBa,  T.M.  neTpoBa,  B.H.  Cep^ioKOB,  JI.H.  Chhhuh  Al-39 

BHYTPHPE30HAT0PHAB  CnEKTPOCKOnHH  YrJIEPO/IOCOZIEPJKAmHX  MOJIEKYJI 
B  nJIA3ME 

T.M.  neTpoBa,  K).A.  nonjiaBCKHfl,  JI.H.  CwiiHua  Al-40 

TOHHblft  KOJIEEATEJIbHO-BPAUIATEJIbHblft  TAMHJIbTOHHAH  /IJIfl  MOJIEKYJI 
THnA  NH3 

A.C.  CKa;io3y6,  B.  MaKapeBHH  Al-41 


47 


IIporpaMMa 


AHAJIH3  KOJIEEATEJIbHOfl  3ABMCHMOCTH  CPE£HEft  nOJIMPH3YEMOCTH  H20 

B.H.  CTpoftHOBa,  B.M.  MHxaHJiOB  Al— 42 

riAPAMETPbl  fDYHKHHH  /nffiOJIbHOTO  MOMEHTA  flJM  H30T0IIA  030HA  1803 

O.H.  CyjiaiauHHa,  K).r.  BopKOB,  A.  Bap6,  Bji.T.  TiOTepeB,  A.  UlHiuepn  '  Al— 43 

OIIEHKH  HHTEHCHBHOCTEft  JIHHHft  TOPflHHX  nEPEXOZIOB,  OOPMMPYIOIUHX 
6,3  mkm  nojiocy  bozwhoto  nAPA 

O.H.  CyjiaKuiHHa,  K).r.  EopKOB,  P.O.  MaHVHJiOBa  Al— 44 

OCOBEHHOCTH  rEHEPAUHH  OA-CHrHAJIOB  B  norJIOIHAIOinHX  HHE^KAX  C 


MAJIbIMH  H  BOJIblllHMH  PA3MEPAMH  H  MX  3ABHCHMOCTb  OT  /JPYrHX 
YCJIOBHft  SKCnEPHMEHTA 

B.A.  THXOMHpOB,  A.B.  THXOMHpOB  A1~4S 

CnEKTPbl  H3JIYHEHM5I  TOPflinUX  JIECHbIX  MATEPHAJIOB 

P.IU.  Hbi>ik,  A. A.  /JojiroB  Al-46 

O  CBOftCTBAX  CnEKTPOB  HH3KOHACTOTHOTO  HK-norJIOIU,EHH5I  HEKOTOPbIX 
nOJIHUHKJIHHECKHX  YTJIEBOflOPOflOB 

K).C.  ^eMHyK,  A.E.  BaH^ioKOB,  E.A.  BaHAioKOB  Al— 47 

nPHMEHEHHE  MO/UlOHLniPOBAHHOft  MO/JEJIH  CHMMETPHHHOrO  BOJIHKA 
JSM  AHAJIH3A  BbICOKOTEMIIEPATyPHbIX  CTIEKTPOB  BO/IflHOrO  nAPA 
O.K.  BoihjexoBCKaa,  A. A.  Kotob,  B.H.  HepenaHOB  Al— 48 

HOBblft  AHAJIH3  BO^HHOrO  nAPA  B  flHAnA30HE  9500-11500  cm"1 

A.JJ,.  EbiKOB,  B.A.  BopoHHH,  O.B.  HayMerato,  JI.H.  Cmmua,  K.  KaMH-nepe,  7K.-H.  MaH- 
fleH,  5K.-M.  ®jio  Al-49 

TEOPETHHECKOE  OnHCAHHE  cPOTO/IHCCOnHOHHOrO  CnEKTPA  MOHOMEP- 
HOft  H  JJHMEPHOtf  cbOPM  BOJIbl 

H.A.  3sepeBa  Al— 50 


PACKET  yPOBHEK  BHBPAUHfl  METAHA  H3  AB-INITIO  nOTEHHHAJIbHOrO 
PEJIbEOA 

A.  Hhkhthh,  H.  MaKapeBm  Al-51 

AHAJIM3  OYPbE-CnEKTPA  norJIOUIEHHH  MOJIEKYJIbl  H2170  B  JIMAnA30HE 

11600-14550  cm-1  Al— 52 

A.JX .  BbiKOB,  Jl.n.  Bopo6beBa,  O.B.  HayMeHKo,  JI.H.  Cmuma,  K.  KaMH-nepe,  )K.-H.  MaH- 
aeH,  3K.-M.  <Pjio 

CnEKTPOcPOTOMETPHHECKHtt  rA30AHAJIH3AT0P 

K).A.  nonjiaBCKHil,  B.H.  CepAiOKOB,  JI.H.  CnHHua  <D.n.  mep6aKOB  Al— 53 


CeKHHH  A2.  norJIOmEHHE  H3JIYHEHHH  B  ATMOC<DEPE  H  OKEAHE, 
PA/JHAIJHOHHblft  PE5KHM  H  nPOBJIEMbl  KJIHMATA 

ConpeAce^aTejiH  ceKiom:  HjieH-Kopp.  PAH  C.J\.  TBOporoB,  npo(}).  A.  ApKHiir 

nPHrJIAIUEHHblft  /IOKJIA/I  IIoHedejibHUK,  25  utonn,  14:00-14:30.  Bojibuiou  3<vi 

14:00  ATMOCOEPHAfl  AECOPBIJMfl  COJIHEHHOrO  M3JIYHEHHfl:  B03MO>KHbIE 
OETdHCHEHMH  PACXOXCZIEHHK  MEJK/IY  MO/IEJWMM  H  HAEJUO/IEHMflMH 
A.  ApKHHr  (Johns  Hopkins  University,  Baltimore,  USA)  A2-01 
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yCTHblE  /J,OKJIA/I,bI  IIoHedejibHUK,  25  utonn,  14:30-16:00.  Bojihiuou  3aji 

14:30  nOJIfl  HPKOCTH  B  YCJIOBHHX  KPHCTAJIJIHHECKOft  PA30PBAHH0#  OE- 
JIAHHOCTH 

T.B.  5KypaBjieBa  ( Hucmumyrn  onmuxu  amMOc<pepu  CO  PAH,  Tomck), 

AT.  IleTpymHH  (Hucmumyrn  3KcnepuMeumajibuou  Memeopojiozuu,  06huhck)  A2-02 

14:45  CPABHEHHE  METK/IY  PACHETAMH  H  H3MEPEHHHMH  COJIHEHHbIX  nOTO-, 

KOB  HA  nOBEPXHOCTH  3EMJIM  nPH  PA3JIHHHBIX  ATMOCcDEPHbIX  YCJIO- 
BHflX 

•  A.  Py6jieB,  A.  KonwjioB  ( Poccuuckuu  uayunuu  ycurnp  <<KypuamoocKuu  UHcmumym», 

Mockgo, ),  H.  Hydapcma  ( Mockoockuu  zocydapcmeeunuu  yuuoepcumem), 

T.  ropnaKOB  (Hucmumyrn  cpu3UKU  amMocepcpu  PAH,  Mockgo), 

A.  ApKHHr  (Johns  Hopkins  University,  USA)  A2— 03 

15:00  CATKEBblft  A3P030JIb  -  HCTOHHHK  H3EbITOHHOrO  norJIOLUEHHfl  KO- 
POTKOBOJIHOBOrO  H3JIYBEHHB  ATMOCOEPHbIM  B03/IYX0M 

B. A.  Thxomhpob,  A.B.  Thxomhpob,  K.M.  OupcoB  (Hucmumyrn  onmuKu  amMocdpepu  CO 

PAH,  Tomck)  A2-04 

15:15  nPHMEHEHHE  P5I/IOB  3KCIIOHEHT  B  PACHETAX  nEPEHOCA  H3JIYHEHHH 
METOiJOM  MOHTE-KAPJIO  B  nPOCTPAHCTBEHHO  HEO/JHOPO/IHOft  TA30- 
B0-A3P030JIBH0ft  ATMOCO>EPE  3EMJIH 

K.M.  <0hpcob,  T.K).  HecHOKOBa,  B.B.  BejioB,  A.B.  CepedpeHHHKOB,  IO.H.  IIoHOMapeB  A2-05 

(Hucmumyrn  onmuKu  amMocepcpu  CO  PAH,  Tomck) 

15:30  nPHMEHEHHE  OBOBmEHHOrO  METO£A  nOCTPOEHHH  JIHHEflHOfl  PE- 
TPECCHH  JXJIA  YTOHHEHHB  MO/JEJIH  KOHTHHYAJIbHOrO  norJIOIHEHHB 
H3JIYHEHHH  BO/tflHblM  nAPOM  B  OBJIACTH  CnEKTPA  10,6  mkm 

H.H.  lUejiKaHOB  (Hucmumyrn  onmuKu  anwoccfrepu  CO  PAH,  Tomck)  A2— 06 

15:45  HCCJIE£OBAHHE  3ABHCHMOCTH  PAflHAHHOHHblX  XAPAKTEPHCTHK  AT- 
MOCOEPbl  OT  BAPHAUHft  nAPAMETPOB  ATMOCOEPbl,  OBJIAKOB  H  nOfl- 
CTHHAIOmEK  nOBEPXHOCTH  B  COJIHEHHOM  ,/JHAnA30HE  CnEKTPA 

JI.P.  /J,MHTpHeBa-Apparo,  M.B.  IIIaTyHOBa  ( I' udpo  Merncopo.no  zuhcckuu  uaymio- 

uccMedooamejibCKuu  yeump  Poccuuckou  0edepayuu,  Mockgo)  A2— 07 

CTEH^OBBIE  /IOKJIA,fl,bI  IIoHedejibHUK,  25  utonn,  18:00-20:00 

KOPPEJinHHOHHblE  CBH3H  MEHC/J.Y  OJIYKTYAHHHMH  SHEPrETHHECKOft  HP- 
KOCTH  KYMEBOK  OBJIAnHOCTH  B  HHTEPBAJIAX  ,fl,HAnA30HA  1,5-5, 2  mkm| 


A.M.  AjuieHOB,  H.n.  HBaHOBa,  A.A.  IleHeHeB,  B.A.  CojioBbeB  A2-08 

PE3YJIbTATbI  HCCJIE/IOBAHHf'l  COBCTBEHHbIX  H3JIYHEHHft  OBJIAHHOrO  HEBA 
B  /IHAnA30HE  8  -  13  mkm  B  3HMHEE  BPEMH 

A.M.  Aji-tchob,  A.A.  IleHeHeB,  B.A.  Ccwiobbcb,  H.B.  Hkhmchko  A2-09 

CPABHEHHE  PE3YJIbTATOB  CnYTHHKOBblX  H  HA3EMHbIX  H3MEPEHHft  YO-PA- 
ZliHAIIHH  B  £HAnA30HE  300-380  hm  B  PAftOHE  MOCKBBI  3A  nEPHO/I  1979- 
2000  rr. 

A. K).  K)poBa,  H.E.  HydapoBa,  H.A.  Kpotkob,  ,/J.P.  XepMaH  A2-10 

HEKOTOPblE  OCOBEHHOCTH  norJIOMEHHH  COJIHEHHOrO  H3JIYMEHH5I  B  OE- 

JIAHHOft  ATMOCOEPE 

B. B.  TopaHeB,  C.B.  MorHJibHHHKHH  A2-11 

CPABHEHHE  LINE-BY-LINE  H  LUCK-UP-TABLES  METO£OB  B  3A£AHE  BOCCTA- 
HOBJIEHHB  nPOOHJIEft  FA30BBIX  COCTABJIHIOmHX  H3  flAHHblX  OYPbE 
OIEKTPOMETPHPOBAHHH  nPHMOTO  COJIHEnHOrO  H37IYHEHH5I 
M.K).  KaTaes,  A.A.  Mnpejib,  X.  HanaHe,  H.T.  OKJia/iHHKOB  A2-12 
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TAEJIMHbl  K0300HIJMEHTOB  norJIOIIIEHHfl  B  3A/JAHAX  PACnPOCTPAHEHHH  H 
TA30AHAJIH3A 

M.K).  KaTaeB,  A.A.  Mnuejib,  H.T.  OKJia/iHHKOB  A2-13 

CPABHEHHE  METO^OB  BOCCTAHOBJIEHMH  CTPATOCOEPHbIX  nPOOMJIEft  TA- 
30BbIX  COCTABJIfllOIIIHX  M3  flAHHbIX  H3MEPEHHf!  HHOPAKPACHOft 

cojihehhoK  pa/ihahhm 

M.K).  KaTaeB,  X.  HaicaHe  A2-14 

nnrnOTTTF.HMF.  OnTHTECKOTO  M3JiyHEHHfl  B  ATMOCOEPE  nPM  AHTPOnOTEH- 
HblX  B03JIEflCTBHflX 

r.C.  KyflpameB,  H.P.  A6yHHeB,  H.H.  JIa30BHK  A2~ 15 

HCCJIE/IOBAHHE  3ABHCMMOCTH  PA/IHAUHOHHbIX  XAPAKTEPMCTHK  ATMCOE- 
Pbl  B  ZUIHHHOBOJIHOBOft  OBJIACTH  CI1EKTPA  OT  BAPMAD.MM  EE  TA30B0- 
TO  COCTABA 

n.H.  JlyaaH  A2-16 

3KCnEPHMEHTAJIbHbIE  MCCJIE/JOBAHHH  CTOXACTMHECKOfl  rEOMETPHM  OB- 
JIAKOB 

B.II.  CaaHHbix,  B.A.  MajiHHHHKOB,  E.B.  MajimninKOBa  A2-17 

HCCJIE£OBAHMJI  XAPAKTEPMCTHK  H3JiyHEHHft  MAJIOMACIHTABHbIX  OEJIAH- 
HblX  0BPA30BAHHK  B  OBJIACTH  CIIEKTPA:  1,5  -  1,8  H  8  -  13  mkm 

K)./E  Ko3jiob,  A.A.  IleHeHeB,  B.A.  CojioBbeB  A2— 18 

nPOXOXCJIEHHE  MMnyJIbCOB  H3JiyHEHHH  OEMTOCEKyHflHOTO  JIA3EPA  HA 
CAnOHPE  C  THTAHOM  HA  T0PM30HTAJIbHbIX  M  HAKJIOHHbIX  TPACCAX 
K).H.  IIoHOMapeB,  H.A.  By^aToaa,  K.M.  tPnpcoB  A2-19 

3KCnEPMMEHTAJIbHAH  BA3A  MHHbIX  IIO  ATMOCOEPHblM  MOREJVIM  H  OnPE- 
JIEJIEHME  nAPAMETPOB  OEJIAHHOCTH  no  HHOPAKPACHbIM  H3MEPEHH- 


HM  C  BbICOKMM  CIIEKTPAJIbHblM  PA3PEHIEIIHEM  A2-20 

A.  Py6jieB,  A.  YcneHCKHit,  A.  Tpoperaco,  E.  ^ChthhukhA,  A.  KonbiJioB 

AKTHHH^ECKHE  H  030H0BBIE  H3MEPEHHA  BO  BPEMH  KAMIIAHMM  APE-GAIA  B 
AHTAPKTHKE 

H.  KocTaflHHOB,  T.  /I/KHOBanejuni,  O.  PaBeraaHH,  JX-  EopTOJiH,  A.  IleTpHTom, 

B.  Po3aHOB,  A.  Po3aHOB,  A.  HjiaHOBCKirii,  B.  IOuikob  A2-21 

OIPEIIKA  OCJIAEJIEHHfl  CYMMAPHOft  COJIHEHHOft  PAflHAHHH  B  EE30EJIAHH0ft  AT- 
MOCOEPE 

T.K.  CKJiH/iHeBa,  E./I-  Be.iau  A2-22 

METOJIMKA  JIMCTAHHMOHHOrO  OnPE/IEJIEHMil  TEMIIEPATyPbl  rA30B0ft  CPE- 
Rbl  no  M3MEPEHHHM  EE  TEnJIOBOTO  M3JiyHEHH5I 

M.E.  Ahthhhh,  O.  K.  BoftuexoBCKaa  A2-23 

ohehka  pojih  cjiabbix  jimhmK  norjiomEHMfl  BonnHoro  nAPA  b  hepehoce 
COJIHEnHOrO  M3JiynEHMfl  B  TA30B0-A3P030JIbH0fi[  ATMOCOEPE 

B. A.  BopoHHH,  A.B.  Cepe6peHHHKOB,  T.K).  HecnoKosa  A2-24 

nPMMEHEHME  rOJIOTPAMMHOft  JIHH3bI  B  y<D-PAJIHOMETPMM 

C. A.  IOihkhh  A2-25 

BOCCTAHOBJIEHHE  nPOOHJIEft  HE3HAnHTEJIbHbIX  nPMMECEft  M30T0n0B  C 
MCn0JIb30BAHMEM  CnEKTPOB  nOKPbITHH  M3  £AHHbIX  A3POCTATOB 
M.H.  EpeMeHKO,  C.  IlaftaH,  K.  KaMH-IIepe,  M.K).  KaTaeB,  A.A.  Mnuejib  A2-26 
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OU.EHKA  norJIOLUEHMH  JIA3EPHOrO  M3JiyHEHHfl  HA  PA3JIHHHbIX  ATMOCOEP- 
HblX  TPACCAX  HA  OCHOBE  SKCnEPHMEHTAJIbHbIX  £AHHbIX  O  CnEK- 
TPAJIbHOM  COCTABE  H3BPAHHbIX  XHMHHECKHX  JIA3EPOB  A2-27 

B.A.  On JiHMOHOBa ,  M.JI.  CeHrac 

OnbIT  nPHMEHEHHH  CnEKTPOCKOnHHECKOft  METO^HKH  ZtJIH  OnPE£EJIEHHfl 
CO/I,EP>KAHHB  OKHCH  YHIEPOflA  B  ATMOCOEPE  B  OOHOBbIX  YCJIOBHflX 
H  B  TOPO/IAX  A2-28 

E.B.  OoKeeBa  ,  E.H.  TpeHKO,  A.B.  /lacojia,  JI.H.  K)praHOB 

OHEHKH  JIAKYHAPHOCTH  OnTHHECKHX  CnEKTPOB 

K).B.  KncTeHeB  A2-29 


CeKUHH  Bl.  PACIIPOCTPAHEHHE  BOJIH  B  CJIYHAftHO-HEOAHOPO/liHblX 
CPE  A  AX.  AflAimiBHAH  OIITHKA 


Conpe/jce/jaTejm  ceKUHH:  a-4)‘"m<h"  B.A.  BaHax,  ^.(Jj.-m.h.  B.n.  JlyKHH, 

AOKTOp  C.  Kjm(|)cj)opA,  anaAeMHK  KcaHr  Ban  fly 

IIPHrJIAIIIEHHblE  ^OKJIAAbl  Cpeda,  27  uwna,  8:30-10:15.  Bojibuiou  3aji 


8:30 


8:55 


9:25 


9:50 


XAPAKTEPHCTHKH  JIA3EPHbIX  nYHKOB  B  YCJIOBHflX  nEPEME)KAEMOCTM 

mejikomachitabhoK  atmocoephoA  typbyjiehthocth 

T.H.  ApceHbHH,  II.B.  KopojieHKo,  A.M.  3otob,  M.C.  MaraHOBa,  A.B.  Mcchhhkhh  (Mo- 
ckoockuu  zocydapcmoeHHuu  ymiaepcumem) 


3KCnEPHMEHTAJIbHbIE  HCCJIEZtOBAHHH  PACnPOCTPAHEHHH  JIA3EPHO- 
TO  H3JIYHEHHH  HHOPAKPACHOrO  ^HAnA30HA  HA  TPACCE  150  km  H  TYP- 
BYJIEHTHblX  HCKA>KEHHft  H30BPA>KEHHtl  3BE3£  B  PAftOHE  KAHAP- 
CKHX  OCTPOBOB 

A.  KoMepoH,  /lac. A.  Py6no,  A.  BejibMOHTe  (Polytechnic  University  of  Catalonia,  Barce¬ 
lona,  Spain),  3.  Tapna,  T.  IIpyaxoMM  (Instituto  de  Astrofisica  de  Canarias,  La  Laguna, 
Spain),  3.  Coahhk  (European  Space  Agency,  Noordwijk,  Netherlands) 

OYHflAMEHTAflbHblE  HCCJIEflOBAHHfl  no  PACnPOCTPAHEHHIO  JIA3EP- 
HOrO  M3JIYHEHHH  B  ATMOCOEPE  H  AMnTHBHOft  OnTHKE 
KcaHr  BaH  fly  ( China  Academy  of  Engineering  Physics,  Beijing,  China) 

COBPEMEHHblE  nPOBJIEMbl'  A^AnTHBHOft  OOTHKH 

B. n.  JlyKHH  (Hncmumym  onmuKu  amMOcefepu  CO  PAH,  Tomck) 


YCTHhlE  /lOKJTAAbI  Cpeda,  27  utoun,  10:15~13:15 .  Bojibuiou  3aji 

10:15  PA3PABOTKA  flBYX  HHTEPOEPOMETPHHECKHX  HCnbITATEJIbHbIX  CTEH- 
flOB  no  nOJIYHEHMIO  H30BPAJKEHH5I  B  OBCEPBATOPHH  MAr/IAJIEHCKO- 
TO  KPH>KA 

r.K.  Jlyc,  B.JI.  TaMHU  (USAF  Research  Laboratory,  Kirtland  AFB,  USA)  Bl-05 

10:30  HH£EKC  MEPHAHHft  H  nJIOTHOCTb  BEPOOTHOCTEfl  HHTEHCHBHOCTH 
JIA3EPHOrO  H3JIYHEHH5I,  PACnPOCTPAHHIOIIl,ErOCB  B  TYPBYJIEHTHOft 
ATMOCOEPE  (HOBblft  B3I7M/D 

M.A.  Aji-Xa6am  (Terabeam,  Redmond,  USA),  JI.C.  3H/ipioc,  P.JI.  Ohjijbhic  (Univer-  Bl— 06 
sity  of  Central  Florida,  Orlando,  USA) 


IlepepbiB  10:45—11:00 
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11:00  TEOPETHHECKHtt  AHAJIH3  nOJIHOAnEPTYPHblX  M3MEPEHH#  HAKJIOHOB  nPH 
OTPAJKEHHH  BOJIHbl  OT  MHIHEHH 

XaHr  /l,oHr  (Institute  of  Applied  Physics  and  Computational  Mathematics,  Beijing, 

China)  Bl— 07 

11:15  yiTIOBAH  PACXO/IMMOCTb  JIA3EPHWX  nYHKOB,  B03MYIHEHHbIX  CTPYEft 
TYPBOPEAKTHBHOrO  ABHAHHOHHOrO  ZIBHrATEJIH 

B. C.  CHpa3eT^HHOB,  /J.H.  ^MHTpHeB,  H.B.  HBaHOBa  (HMM  KOMnneKcnux  ucnumanuu 

onmuKO-ajieKmpoHHux  npu6opoa  u  cucmeM,  Cocnoeuu  Bop),  TinrepTon  (DERA, 

Farnborough,  UK)  Bl— 08 

11:30  CTATMCTHHECKHE  XAPAKTEPHCTMKH  BOJIHbl  nPH  CMJIbHOM  PACCEfl- 
HHH  B  CJIOE  CO  CJIYHAftHblMH  HEOJIHOPOJIHOCTHMH  JIH3JIEKTPMHE- 
CKOft  nPOHHHAEMOCTH 

C. H.  Kojicchuk,  H.T.  A<J)aHacbeB,  M.B.  Thhhh  (Hpnymcnuu  zocydapcmeennuu  ynueep- 

cumem)  Bl-09 

11:45  KOPPEKHHH  £PO)KAHHfl  H30EPAJKEHMH  METO/IOM  KOPPEJIHHMOHHOrO 
CJIEJKEHHH 

n.A.  KoHHes,  B.II.  JlyKHH,  H.H.  EoTbinma,  O.H.  EMajieeB  (Hncmumym  onmmu  amMO- 
ccpepu  CO  PAH,  Tomck)  Bl-10 

12:00  nJIOTHOCTb  OIITHHECKHX  BHXPEft  B  TYPBYJIEHTHOft  ATMOCOEPE 

B.  II.  Akcchob  (Hncmumym  onmunu  amMoccfepu  CO  PAH,  Tomck)  Bl— 11 

12:15  TYPBYJIEHTHblE  MCKAJKEHHfl  JIA3EPHMX  nYHKOB  HA  TPACCAX  3EMJIH- 
CnYTHHK 

B.A.  Banax,  A.B.  <Da.rau  (Hncmumym  onmunu  amMoczpepu  CO  PAH,  Tomck)  Bl-12 

12:30  PEHIEHHE  3A/IAHH  TOMOITAOHM  HEOflHOPOJIHblX  CPE#  C  nODIOHIE- 
HHEM 

B. II.  HnyfioB,  /Jj.B;  JIoceB  (Tomckuu  zocydapcmeennuu  ynueepcumem)  Bl— 13 

12:45  MO/IEJIHPOBAHHE  OJIYKTYAHHft  HHTEHCHBHOCTH  TAYCCOBA  nYHKA 

A.  BejiMOHTe  (Polytechnic  University  of  Catalonia,  Barcelona,  Spain),  JI.C.  Snapioc 
(University  of  Central  Florida,  Orlando,  USA)  y  Bl-14 

13:00  OnTHHECKAH  CHCTEMA  AJIAnTAHHH  TYPBYJIEHTHblX  cDJIYKTYAHHft  JIA- 
3EPHOrO  nYHKA 

A.  PyKocyeB,  A.  AjieKcaHflpoB,  B.  Basa.'ioBa,  B.  CaMapKHH,  A.  KyapHiuoB  (Hncmumym 
npo6neM  Jia3epnux  u  uncpopMayuonnux  mexnoJiozuu  CO  PAH,  Ulamypa)  Bl-15 

CTEH/JOBblE  flOKJIAAbl  Cpeda,  27  utona,  17:00-18:30 

OnPEAEJIEHHE  nonEPEHHOft  CKOPOCTH  BETPA  H3  H3MEPEHHfl  £HCnEPCHfl 

CKOPOCTH  H3MEHEHHH  KOOPJIHHAT  SHEPrETHHECKOrO  HEHTPA  Tfl>KE-  Bl-16 

CTH  H30BPAXCEHHH  OBIjEKTA 

A.  JI.  A^aHacbes,  B.  A.  banax,  A.  II.  Poctob 

HTEPAHHOHHBIE  METO/Ibl  BOCCTAHOBJIEHMH  BOJIHOBOrO  cDPOHTA  no  H30- 
BPAJKEHHHM  HEKOrEPEHTHOrO  KCTOHHHKA 

C. M.  MepuBBCKHH,  r.JI.  /lerrHpeB,  A.B.  MaxaHbKO,  A.C.  MepHHBCKHH  Bl-17 

nPHMEHEHHE  HEJIMHE^HblX  nPEOEPA30BAHHft  CHrHAJIOB  JU M  YBEJIHHE- 
HHH  TOHHOCTH  KOPPEJIHHHOHHbIX  H3MEPEHHfl 

C.A.  HyflHHOB  Bl— 18 

H3MEHHHBOCTb  KOScDOHHHEHTA  3EMHOft  PEcDPAKHHM  B  3ABAftKAJIbE 

H.LJ.  ToMdoeB  Bl-19 
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HCCJIE/IOBAHHE  K03C>(J>HHHEHTA  nPEJIOMJIEHHH  ATMOCOEPbl  B  OOTHHE- 
CKOM  ZIHAIIA30HE 
n.n.  TomBocb 


yPABHEHHE  JIJIH  CPE/IHErO  nOJIH  BOJIHbl  B  CTATHCTHHECKH  AHM30TP0II- 
HOft  CJIYHAftHOft  CPE/IE 
E.3.  rpn6oBa,  A.H.  CaireeB 

CJIYHAftHblE  BJIYHCflAHHH  JIA3EPHBIX  nYHKOB  UOJX  B03/IEftCTBHEM  TYPEY- 
JIEHTHOfl  CTPYH  ABHAHHOHHOTO  HBHrATEJIfl 
H.B.  HBaHOBa,  JX-W.  /jMHTpHeB,  B.C.  CHpaaeT/iHHOB,  JX.T.  THTTepTOH 

(DJIYKTYAHHH  HHTEHCHBHOCTH  PETHCTPHPYEMOTO  CHrHAJIA  JIA3EPHOrO 
MAHKA 

T.A.  KajioniHH,  B.B.  Hocob 


BJIHHHHE  TYPBYJIEHTHOti  ATMOCOEPbl  HA  JIAJIbHOCTb  H3MEPEHHH  HAnPABJIE- 
HHft  AKYCTOOnTHHECKHM  HHTEPcDEPOMETPHHECKHM  METO/IOM 
r.A.  KajioinHH,  H.n.  JlyKHH 

METO^bl  PETHCTPAHHH  H  CTATHCTHKA  /IHCJIOKAHHft  HA  TPACCE  PACnPO- 
CTPAHEHHH  TAYCCOBCKOTO  nYHKA 

cD.K).  KaHeB,  B.II.  JlyKHH,  JI.H.  JlaspHHOBa 


OCOEEHHOCTH  OA30BOrO  COnPH>KEHHH  nPH  PA3JIHHHbIX  ZIJIHHAX  BOJIH 
KOPPEKTHPYEMOrO  H  OnOPIIOrO  nYHKOB 

cD.IO.  KaHeB,  B.II.  JlyKHH,  H.A.  MaxeHOBa  Bl— 26 

A/IAnTHBHAH  OOKYCHPOBKA  H3JIYHEHHH,  PACnPOCTPAHHIOLIIErOCH  HEPE3  0>A- 
30Bbltf  3KPAH,  OOPMHPYIOIHHft  O/tHHOHIIYIO  flHCJIOKAHHIO  B  OnOP- 
HOft  BOJIHE 

B.B.  Kojiocob  Bl— 27 


nbE303JIEKTPHHECKHfl  nPHBO/I  J\J IH  /IBYXKOOP/IHHATHOrO  YnPABJIEHHH 
yrJIOBbIM  nOJIO>KEHHEM  3EPKAJIA 

H.H.  BoTbinma,  JI.B.  Ahtouikhh,  O.H.  EMajieeB,  II. A.  Kohhcb,  B.II.  JlyKHH,  A.II.  Hhkob  Bl— 28 

K  BOnPOCY  O  B3AHMOCBH3H  OnTHHECKHX,  3JIEKTPHHECKHX  H  METEOPOJIO- 
THHECKHX  nAPAMETPOB  ATMOCOEPbl 

E.B.  OBHapeHKO,  B.A.  /Iohmchko,  B.T.  Kajiaiifla  Bl-29 

OA3HPOBAHHE  OBPATHOfl  BOJIHbl  B  YCJIOBHHX  CHJIbHbIX  OJIYKTYAHHft 

B.A.  CeHHHKOB,  n.A.  KoHHeB,  B.n.  JlyKHH,  B.A.  TapTaKOBCKHfi  Bl— 30 

OCOEEHHOCTH  nOBE/IEHHH  cDJIYKTYAIlHft  HHTEHCHBHOCTH  H3JIYHEHHH  B 
OEJIACTH  HACBIHIEHHH  nPH  PACnPOCTPAHEHHH  B  nOTJIOIHAIOmEft 
TYPBYJIEHTHOft  ATMOCOEPE 

A. A.  CyBopoB,  P.X.  AjnnaeB  Bl— 31 

AJirOPHTM  BOCCTAHOBJIEHHH  OA3bI  B  YCJIOBHHX  CHJIbHbIX  CHHHTHJUIHHHft 
no  £AHHbIM  H3MEPEHHK  KOMBHHHPOBAHHOrO  JIATHHKA  BOJIHOBOrO 
OPOHTA 

B. n.  Akcchob,  O.B.  TnxoMHpoBa  Bl-32 

PACnPOCTPAHEHHE  JIA3EPHOrO  nYHKA  HEPE3  KOHBEKTHBHYIO  KOJIOHKY 
nOJKAPA 

B.M.  Ca3aHOBHH,  A.JI.  A(J>aHacbeB,  A.n.  Poctob,  P.UI.  EJbmk  Bl— 33 

CEH3HHECKOE  MOJIEJIHPOBAHHE  PACnPOCTPAHEHHH  BOJIH  B  CJiyHAKHO- 
HEO/IHOPOJIPblX  CPEHAX 

H.JI.  Bojn>xHH,  H.H.  KopoTaea  Bl-34 
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OCOBEHHOCTH  OJiyKTYAHH#  JIA3EPHOrO  M3JIYHEHHH  B  ATMOCOEPHbIX 
OCA/JKAX 

H.A.  BoerpeijoB,  A.®.  JKyicoB 

O  PACnPE/IEJIEHHH  BEPOflTHOCTEft  cPJIYKTYAUHft  JIA3EPHOrO  CMTHAJIA  B 
CHErOIIAflE 

H.A.  BocTpeuoB,  A.®.  JKynoB 

MMKPOBOJIHOBA5I  TOMOTPAOH5I  -  SKCnEPHMEHTAJIbHAH  MOREJlb 
B.n.  HKy6oB,  C.A.  CjiaBropo/icKHH 

HPE/ICTABJIEHME  ®A3bI  CJIYHA^HOtt  OOTHHECKOft  BOJIHbl  B  EA3HCE  COBCT- 
BEHHblX  OYHKHMK  KOPPEJWHMOHHOft  OYHKIJHH  ®A3bI 
E.B.  3axapoBa,  K).H.  HcaeB 

BJIMflHHE  nO/lCTHJIAIOmErO  PEJIbEOA  HA  ZJPO>KAHHE  ACTPOHOMHHECKMX 
H30BPA)KEHHtt 

B.B.  Hocob,  B.n.  JlyKHH,  E.B.  Hocob 

PACI1POCTPAHEHHE  HACTHHHO  KOrEPEHTHOrO  TAYCCOBA  riYHKA  B  TYPBY- 
JIEHTHOft  PE®PAKIJHOHHOft  CPE/IE 
B.B.  Kojiocob,  O.A.  Kojiocobh,  B.B.  /lyAopoB 


CeKUHff  B2.  HEJMHEftHblE  SOOEKTbl  IIPH  PACIIPOCTPAHEHHH 
H3JIYHEHHH  B  ATMOCOEPE  H  BOflHbIX  CPE/JAX 

IIpeAceAaTejib  ccku;hh:  A.A.  3eMjmHOB 

CTEHAOBblE  AOKJIA^bl  Cpeda,  27  utonsi,  17:00 

JIA3EPHOE  YCKOPEHHE  B3BEIHEHHBIX  MMKPOHACTMH 
C.E.  CKHneTpoB,  M.A.  Ka3apHH 

OOTOJIH3  BO^HblX  PACTBOPOB  OEHOJIOB  ITPM  MOIH,HOM  Y0-B03BY>K^EHHH 
B.A.  CBeTJiHBHbifl,  H.B.  CoKojioBa,  T.H.  KonbuioBa,  P.T.  KyaHenoBa,  O.H.  HawKOBc- 
KaH,  E.H.  TejibMHHOB 

0BPA30BAHHE  BTOPHHHOTO  A3P030JM  H3  HJIA3MbI  C  /{HCnEPCHOfl  ®A30ft 
B.H.  EyKaTbiii,  O.B.  TacbKOBa 

BJIHHHHE  nEPEKOH/IEHCAHHH  nAPA  HA  nAPAMETPbl  nAP0rA30B0r0  OBJIAKA 
nPH  Ero  PACIHHPEHHH  OT  nOBEPXHOCTH  TYTOnJIABKOft  HACTHD,bI  nPH 
J1A3EPHOM  B03£EftCTBMH 
B.H.  ByKaTbift,  K.B.  CojioMaraH 

MO/IE/IHPOBAHME  nPOUECCOB  TOPEHHfl  M  HCnAPEHHfl  HACTHH  B  JIA3EPHOM 

nojiE 

B.H.  ByKaTwft,  A.A.  nonoB,  A.M.  IlIaftayK 

OCOBEHHOCTH  B03BY>K/IEHMfl  PE30HAHC0B  CBETOBOrO  nOJM  B  HP03PAH- 
HblX  COEPHHECKHX  HACTHHAX  (DEMTOCEKYH/IHblM  H3JIYHEHHEM 
A.A.  3eM^HHOB,  10.3.  TeAmt 

HECTAHMOHAPHOE  PACCEflHHE  CBEPXKOPOTKHX  JIA3EPHbIX  HMnYJIbCOB 
HA  H30JIMP0BAHHbIX  A3P030JIbHbIX  HACTHHAX 
A.A.  3eMJiHHOB,  K).3.  TeftHU 
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BbIHY>KZJ,EHHOE  PACCEHHHE  CBETA  B  KOMBMHAIJMOHHO-AKTHBHblX  MMKPO- 
HACTffllAX  B  yCJlOBM^X  £BOftHOTO  PE30HAHCA  B3AHMO^EtlCTByiO- 
mux  nojiEfi 

A.A.  3eM;iflHOB,  10.3.  IefiHU,  E.K.  IlaHHHa  B2-08 

BJIHHEIHE  BbIHyjK/lEHHOrO  KOMBHHAHHOHHOrO  PACCEflHHfl  CBETA  HA  PAC- 
nPOCTPAHEHHE  MOIU,HOrO  JIA3EPHOrO  IiyHKA  B  ATMOCOEPE 

A. B.  HraaTbeB,  B.B.  Mopo30B  B2-9 

/JHHAMHKA  SHEPrETMHECKMX  H  KOrEPEHTHbIX  XAPAKTEPHCTHK  PLACTMHHO 
KOrEPEHTHbIX  nyHKOB  B  HEJMHEflHOH  CPE/IE 

B. B.  Kojiocob,  O.A.  KojiocoBa,  B.B.  /Jy/iopoB  B2-10 

JIA3EPHAB  HCKPA  B  3A/IAHE  CTOKA  MOJIHHEBbIX  PA3PB/JOB 

A.A.  3eMJi»HOB,  H.H.  EomcapeB,  A.M.  Ka6aHOB,  B.A.  IIoro/iaeB  B2-11 


CeKHHH  Cl.  MHOrOKPATHOE  PACCEHHHE  B  OnTHHECKOM 
30H/JHPOBAHHH.  nEPEHOC  H  OBPABOTKA  H30EPA>KEHHil 

ConpeAce^aTejiH  cckijhh:  ,a.<j>.-M.H.  B.B.  BejioB,  H.JI.  KaiieB 

yCTHblE  /lOKJIA/Jbl  IIoHedejibHUK,  25  urona,  16:30-18:15 .  Bojibuiou  3cui 

16:30  JIA3EPHOE  30H/IHP0BAHHE  OBJIAKOB  JIM/1APOM  C  IIEPEMEHHblM  yiTIOM 
nOJM  3PEHHH  nPHEMA 

B.B.  BepeTeHHHKOB  (Hncmumyrn  onmuKU  amMoapepu  CO  PAH,  Tomck), 

A.H.  A6paMo>iKHH,  C.A.  A6paMOHKHH  (HHcmumym  onmwiecKOZo  Monurnopunza  CO  PAH, 

Tomck)  Cl— 01 

16:45  AHAJIHTHHECKOE  MO/J.EJIHPOBAHHE  CHrHAJIA  PAMAHOBCKOrO  JIH/JAPA 
C  y^ETOM  MHOrOKPATHOrO  PACCEHHHB 

A. B.  MajmHKa,  3. II.  3ere  (Hncmumyrn  (prnuKu  Hapuonajibnou  amdeMuu  nayx  Eejiapy- 

cu,  Muhck)  Cl— 02 

17:00  IIPOCTPAHCTBEHHO-yrJIOBAH  CTPyKTyPA  PACCEBHHOTO  H3JiyHEHMfl 
HA  TPAHHIIAX  H  BHyTPH  OnTH'TECKH  IUIOTHbIX  CPE# 

B. B.  BejioB  (Hncmumyrn  onmuxu  amMoctfrepu  CO  PAH,  Tomck)  Cl— 03 

17:15  POJIb  HCKATKAIOIIIErO  BJIHtfHHJI  ATMOCOEPbl  B  3ARARE  KOCMOMOHH- 
TOPHHrA  MAJIOPA3MEPHMX  BbICOKOTEMnEPATyPHbIX  AHOMAJIHft 
B.B.  Bcjiob,  C.B.  A<J)ohhii  (Hncmumyrn  onmunu  amMoccfrepu  CO  PAH,  Tomck)  Cl-04 

17:30  METO#HKA  KAPTHPOBAIIH5I  H  CPE#HECPOHHOrO  IIP0rH03HP0BAHH5I 
nOTKAPHOft  OnACHOCTH  B  JIECy  no  yCJIOBHHM  norozibl 

A.H.  CyxHHHH,  E.H.  IIoHOMapeB  (Hncmumyrn  Jieca  CO  PAH,  Kpacnotipcx)  Cl-05 

17:45  KOIIblOTEPHOE  MO#EJIMPOBAHHE  H  SKCIIEPMMEHTAJIbHblE  PE3yJIbTA- 
Tbl  JIH#APHOrO  30H#HP0BAHH5I  OKEAHA 

H.JI.  KaueB,  3. II.  3ere,  A.C.  IIpHxaH,  B.H.  CTenaHOB  (Hncmumyrn  <pu3UKU  Hayuo- 
nanbnou  aicadcMuu  nayK  Ecnapycu,  Muhck), 

R.  AjioKKa,  M.  KoHTapHHO,  Jl,  Mhjijich  (NAVAIR,  Patuxent  River,  USA), 

T.  JIya6pyK  (DERA  Malvern,  Worcs,  UK)  *  Cl-06 

18:00  O  MO#EJIHPOBAHHM  nEPEHOCA  M30BPA7KEHHH  #HA  OKEAHA  C  y^ETOM 
OBMEHA  H3JiyHEHHEM  ME>K#y  ATMOCcDEPOft  H  OKEAHOM 
T.A.  CyuiKeBHH,  A.K.  KyjiHKOB,  C.B.  MaxcaKOBa  (Hncmumyrn  npuKJiadnou  MameMamu- 
ku  PAH,  MocKea)  Cl -07 


55 


IlporpaMMa 


CTEHAOBHE  flOKJIA/lbl  IIoHedejibHUK,  25  utoua,  18:15 

AHAJIH3  nPOCTPAHCTBEHHbIX  XAPAKTEPHCTMK  JIHMPHOrO  CHTHAJIA  nPH 
30HZIHP0BAHHH  OnTHHECKH  IIJIOTHblX  A3P030JIbHbIX  OBTiEKTOB 
C.A.  A6paMOHKHH,  A.H.  A6paMo«ucHH,  A.A.  Thxomhpob 

AHAJIH3  ScDcDEKTHBHOCTM  KOCMOMOHHTOPHHrA  JIECHblX  nO>KAPOB  CHC- 
TEMOtt  AVHRR/NOAA  (TOMCKAH  OBJIACTb) 

B.B.  Bejioa,  C.B.  AiJjohhh 

O  nPMMEHHMOCTH  MAJIOYrJIOBOrO  nPHBJIHXCEHHR  nPH  OnHCAHHM  <t>YHK- 
UHH  PACCERHHfl  nYHKA  C  YHETOM  /IMCIIEPCHOrO  COCTABA  PACCEH- 
BAIOIHEti  CPE£bI 

B. B.  BejioB,  B.B.  BepeieHHHKOB,  P.B.  BwjibaaHOB 

BAPHAUHH  KOHTPACTA  H30BPAXCEHHH  nPM  HABJIIO£EHHM  HEPE3  £HC nEPC- 
Hblft  CJIOft 
E./l,.  BopncoB 

nPOBJIEMA  YHETA  PE0>PAKI1HH  B  YPABHEHHH  nEPEHOCA  H3J1YHEHHH  RJIK 
COEPUHECKOK  CHCTEMbI  ATMOCOEPA  -  OKEAH 

A.B.  TaBpHJIOBHH 

OITPE/IEJIEHHE  BbirOPEBIIIHX  IUIOmA/IEft  no  HHOOPMAUHH  AVHRR/NOAA 

H.n.  Mhhwco,  H.A.  AdymeHKO,  JJ,. A.  AjrrwHijeB,  B.B.  KomejieB,  C.A.  Tamil jihh, 
A.B.  TaTapHHKOB 

HCn0JIb30BAHHE  HHOOPMAUHOHHblX  TEXHOJIOrHft  B  CHCTEMAX  CnYTHH- 
KOBOTO  MOHHTOPMHrA  JIECHblX  nO>KAPOB 

C. A.  BapTajieB,  fl.B.  EpuioB,  E.A.  JlynaH,  A.A.  Ma3ypoB,  H.II.  MHHbKo,  A.A.  IIpo- 
UIHH,  E.B.  tDjIHTMaH 

nOBblUIEHHE  PA3PEmAK)IHEfl  CnOCOBHOCTH  H30BPA>KEHMfl  nPHBOPA 
AVHRR  CnYTHHKOB  NOAA  J\m  3A£AH  PECYPCHO-SKOJIOrHHECKOrO 
MOHHTOPMHrA 
E.C.  ApTaMOHOB,  K.T.  IIpoTacoB 

H/IEHTHcbHKALliHR  nOJIEft  OBJIAHHOCTM  HEIIAPAMETPH^ECKHM  AJirOPHT- 
MOM  PA0nO3HABAHHH  0BPA30B  no  /JAHHblM  I1PHBOPA  AVHRR  dlYT- 
HHKOB  NOAA 

T.T.  IlyuiKapeBa,  K.T.  IIpoTacoB 

nPOrPAMMHblf!  KOMnJIEKC  ZIJIR  PEIUEHHR  nPRMbIX  3A/IAH  ATMOCOEPHOft 
OnTHKH 

A. B.  Cepe6peHHHKOB,  B.B.  Be^os 

O  MOflEJIMPOBAHHM  nEPEHOCA  H30BPA)KEHHn  HEOPTOTPOnHOft  nOBEPX- 
HOCTH  B  n0JMPH30BAHH0M  CBETE 
T.A.  CyuiKeBHH,  C.A.  CrpejncoB 

O  MO/IEJIHPOBAHHH  nEPEHOCA  H30BPA>KEHHR  3EMHOfl  nOBEPXHOCTH  C 
YHETOM  COEPHHHOCTH  3EMJIH 
T.A.  CyuiKeBHH,  E.B.  BjiaAHMHpoBa 

AHAJIH3  ^HHAMHnECKHX  H30EPA>KEHHft  rA30nbIJIEBOrO  OEJIAKA  OT  B3PBI- 
BA  UIAXTHblX  nYCKOBblX  YCTAHOBOK 

B. H.  ^MHTpHeB,  H.A.  CyTOpHXHH 

JIM/IAPHOE  YPABHEHHE  B  nPMBJIH>KEHHH  BTOPOrO  nOPR/IKA  Rjm  CPE/l  C 
CHJIbHO  BBITHHYTOft  HHflHKATPHCOfl  PACCEHHMH 
B.B.  BepeTeHHHKOB 
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OUEHKH  nOJIHPH3Ati;HOIIHbIX  XAPAKTEPHCTHK  B  I1POBJIEME  PACnPOCTPA- 
HEHHH  Y3KOrO  n0JI5IPH30BAHH0r0  nyHKA  B  MHOTOKPATHO  PACCEM- 
BAIOmEK  CPE£E 

JI.H.  HattKOBCKaa  Cl— 22 

PE3YJIbTATbI  CnyTHMKOBOrO  MOHHTOPHHrA  JIECHbIX  nO>KAPOB  HA  TEPPH- 
TOPHH  BKyTHH 

B.C.  CojioBbeB,  E.K.  BacmibeB  Cl -23 

B  pa6oTe  ceKUHH  npe^JiaraeTCH  npoBe/ieHHe  Kpyrjioro  CTojia  «KOCMOMOHHTOPHHr  JIECHbIX 
II05KAP0B.  PE3yJIbTATbI.  nEPCIIEKTHBbl.  IIPOEJIEMbI» . 

CeKUHH  C2.  JIA3EPHOE  H  AKYCTHHECKOE  3 OH/^HPOB AHHE  ATMOCOEPbl 
H  OKEAHA 

ConpeAceflaTenu  ceKiiuu:  k.(J).-m.h.  K).C.  BajiHH,  a-^-'M*11-  r.T.  MaTBueiiKO 

nPHrJIAIUEHHblE  AOKJIAAbI  BmopuuK,  26  wohh ,  8:30-9:30.  Bojibuiou  3an 

8:30  HHCJIEHHblE  MOAEJIH  nEPEHOCA  JIA3EPHOrO  H3JiyHEHHH  B  CJiyHAftHO- 
HEO/IHOPO/HIblX  CPE/IAX 

B. A.  Kapnra  (MHcmumym  eunucjiumenbuou  MameMamuKu  u  MameMamunecnou  zcocpumiKii 

CO  PAH,  Hogocu6upck)  C2— 01 

9:00  JIM/IAPHblE  HAEJIIOAEHHB  nPOHECCOB  HH)KEKHHH  nblJIEBOrO  A3PO- 
30JIH  CAXAPbl  B  PErHOHE  BOCTOHHOft  EBPOnbI 

A. II.  HaiiKOBCKHH,  A.II.  HBaHOB,  O.II.  OcmieHKo,  M.M.  KopoJib,  A.C.  C.nccapb, 

H.C.  Xynco  ( Hucmumym  <pu3UKu  Haipionajibuoii  auadeMuu  uayu  Eenapycu,  Muhck), 

C.  IlyxajibCKHii,  II.  Co6oneBCKnft(  Hucmumym  zeo(ftu3UKU  HoJibCKOu  anadeMuu  uayu,  Honbrna)  C2-02 

yCTHblE  ^OKJIAAbl  BmopnuK,  26  mohh,  9:30-13:15.  Bojibiuou  3aA 

9:30  JIMAAPHblE  MCCJIEAOBAHMfl  AHHAMHKH  A3P030JIbHBIX  IIOJIEtt  norPA- 
HHHHOrO  CJIOH  ATMOCOEPbl 

lO.C.  Bajnin,  A./b  EprnoB,  C.B.  CaMoiooBa  (Hucmumym  omnuxu  anmocrpepu  CO  PAH, 

Tomck)  C2-03 

9:45  nOCTPOEHHE  OnTHMAJIbHbIX  PErPECCHft  AJI5I  OHEHKH  IIAPAMETPOB 
A3P030JM  no  AAHIIblM  JIA3EPHOrO  30HAHP0BAHH5I  HA  JXBYX  H  TPEX 
AJIHHAX  BOJIH 

B. B.  BapyH,  A.H.  EpbiJib,  B.II.  Ka6auiHHKOB,  B.M.  IIonoB,  A.II.  MafiKOBCKHH  (Hu- 

cmumym  <pu3UKU  Hayuouajibuou  anadeMiiu  nayic  Eenapycu,  Muhck)  C2— 04 

10:00  OnTHHECKOE  30HAHPOBAHHE  CPEAHEft  ATMOCOEPbl  HA  CHEHPCKOft 
jimaaphoK  CTAHHHH 

B-A-  BypjiaKOB,  C.JI.  BoHAapeHKo,  M.B.  IpHiiiaeB,  C.H.  A.B.  Ej&hhkob,  B.B.  3yeB, 

A.B.  HeB3opoB,  C.B.  Cmhphob  (Hucmumym  onmuKu  amMoccpcpu  CO  PAH,  Tomck)  C2-05 

10:15  BOCCTAHOBJIEHHE  KOHHEHTPAHHft  TA30B  B  MHOrOKOMnOHEHTHOfi 
CMECH  METOAOM  nOHCKA  KBA3HPEIHEHHH  C  HCnOJIb30BAHHEM  3BO- 
JIIOUHOHHO-rEHETHHECKOrO  AJITOPHTMA 

K).B.  OeflOTOB,  M.JI.  Bejioa,  B.A.  r opoAHHMeB ,  B.H.  Ko3HHueB  (HHH  PJI  MTTY  C2-06 
um.  H.9.  Baynaua,  Mocuea) 

10:30  030HHBIE  H3MEPEHHB  ycP-JIHAAPOM  AHOOEPEHIJHAJIbHOrO  1101710- 
IUEHH5I  B  X303E,  KHTAft 

JKyHKCHHr  Xy,  Xyaiumur  Xy,  Buraya  By,  A^y11  5Koy  (Anhui  Institute  of  Optics  and 
Fine  Mechanics,  Hefei,  China)  C2-07 

IlepepbiB  10:45—11:00 
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11:00  MOBHAbHAA  AHAAPHAA  CHCTEMA  AAA  H3MEPEHHft  3ATPA3HEHHA  B03- 
AYXA 

lOmniao  3KaHr,  Xyamomr  Xy,  Tsh  Kyn,  Aht  TaoHao,  Any  JIcaoraH,  Ulao  IIlHuieHr, 

AeHr  Mhh,  JKaHT  Taoimr  (Anhui  Institute  of  Optics  and  Fine  Mechanics,  Hefei,  China)  C2-08 

11:15  HOBblft  YIOJXXOR  K  OIIPEAEAEHHIO  XAPAKTEPHCTHK  TIEPEMEIIIHBAHHA 
B  ATMOCOEPE 

M.A.  JIoKomeHKo  (Mockogckuu  zocydapcmeennuu  ynuaepcumem)  C2-09 

11:30  AHATHOCTHKA  HHTEHCHBHbIX  ATMOCOEPHbIX  BHXPEft  no  AAHHbIM 
CnyTIIHKOBOrO  CBA-PAAHOMETPHAECKOTO  30TIAHP0BAHHA 

A. <l>.  Hepyiuea,  E.K.  KpaMHaHHHOBa  ( Hncmumyrn  aKcnepuMenmanmou  Memeopojiozuu, 
06huhck), 

E.3.  IleTpeHKo  ( Hncmumyrn  paduomexHuxu  u  aneumponuKU  PAH,  <£>psi3uno  Mockogckou  o6ji.  )  C2— 10 

11:45  AHAJIH3  AAHHbIX  AKYCTHAECKOTO  30HAHP0BAHHA  B  YCAOBHAX  YC- 
TOftAHBOft  CTPATHOHKAUHH  norPAHHHHOrO  CAOA  ATMOCOEPbl 
C.JI.  OflHHiioB  (Hncmumyrn  onmuKu  amMoccpepu  CO  PAH,  Tomck)  C2— 11 

12:00  HEIIPEPblBHblE  HAEAIOAEHHA  EAPOKAHHHbIX  B03MYIHEHHH  BOA  03E- 
PA  BAftKAA 

C.B.  JIobi(ob,  H.M.  Ey^HeB,  K).B.  IlaptjjeHOB,  B.K>.  Py6uoB  (  Haynno-uccnedoeamenb-  C2-12 
ckuu  uncmumym  npunnadnou  cpu3UKU  Hpnymcnozo  zocydapcmoennozo  ynueepcumema), 

M.  IIIypTep,  M.  IIlTypM,  A.  Bmoct  (Swiss  Federal  Institute  for  Environmental  Science 
and  Technology,  Duebendorf-Zuerich,  Switzerland) 

12:15  (DAYKTYAHHH  AHAAPHOTO  CHTHAAA  riPH  30HAHPOBAHHH  MOPA  AEPE3 
B3BOJIHOBAHHYIO  IlOBEPXHOCTb 

B. A.  Be6ep  (Hncmumyrn  npunnadnou  (pu3unu  PAH,  Huncnuu  Hoozopod)  C2-13 

12:30  HCIIOAb30BAHHE  AKTHBHO-TIACCHBHblX  METOAOB  AMCTAHHHOHHOTO 
30HAHP0BAHHA  AAA  HCCAEAOBAHHA  BHOOIITHAECKHX  XAPAKTEPH¬ 
CTHK  BEPXHETO  CAOA  OKEAHA 

O.A.  EyKHH,  M.H.  IlepMjncoB  (TuxooKeancKuu  OKeanonozmecKUU  uncmumym  H BO  PAH, 
BnadwocmoK.)  C2-14 

12:45  AA3EPHblft  CnEKTPOTPAO  AAA  HCCAEAOBAHHA  HECTAUHOHAPHbIX 
nPOHECCOB  B  ATMOCcbEPE 

B.II.  OoKeeB1,  K).A.  Akhmob2,  IO.H.  TpuHb2,  B.A.  Acbhh1,  C.K>.  Mhthhkhh1, 

BT.  TecTOB1  0 Hncmumyrn  Mexanmu  Mockogckozo  zocydapcmaennozo  ynueepcumema, 

2ryn  <HnO  -  Acmpocfu3UKa»,  Mocnea)  C2-15 

13:00  AHAAPHBIE  H  CIIYTHHKOBblE  H3MEPEHHA.  OFIPEAEAEHHE  CBOflCTB 
OBAAKOB  BEPXHETO  APYCA 

O.  Aa^o-EopaoBCKH  (ENSSAT  —  Universite  de  Rennes,  France)  C2— 16 

CTEHAOBblE  AOKAAAbI  BmopnuK,  26  utont i,  18:00-20:00 

BPEMEHHHE  ACITEKTbl  cDAYOPECHEHHHH  -  IN-SITU  AHAAH3  C  EHCTATHAE- 
CKHM  nOABOAHbIM  AHAAPOM 

y.  CTyr,  M.  AnaUr,  O.  Aa^o-EopaoBCKH  C2-17 

CW-DL-DR-AAAAP  AAA  AHCTAHHHOHHOTO  AETEKTHPOBAHHA  TA30B:  MATE- 
MATHAECKOE  OTIHCAHHE  H  COIIOCTABAEHHE  C  AP>THMH  METOAAMH 

P. P.  AnmieB,  P.K.  CaiyweB  C2-18 

30HAHPYIOIHHE  OKT  AHAAPHOTO  KOMIIAEKCA  C  PE30HAHCHbIMH  CHCTE- 
MAMH  HAKAAKH 

A.P.  Afl6aTOB  C2-19 
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HEnPEPbIBHblE  JIHM-JIH/IAPbl  C  nPHMOYrOJIbHblMH  MMIIYTIbCHblMH  30H- 


ZtHPYIOmHMH  CHrHAJIAMH 

JI.P.  AJi6aTOB  C2— 20 

TOHHOCTb  OI1PE/IEJIEHHH  COflEPXCAHMH  TA30BbIX  KOMIIOHEHT  ATMOCOE- 
Pbl  DIAL  CHCTEMAMM 

K).M.  AH^peeB,  11.11.  TefiKO  C2— 21 

MATEMATH^ECKOE  MO/IEJIHPOBAHHE  PABOTbl  OOTOTECKOrO  KOPPEJIHHH- 
OHHOrO  rA30AHAJIH3AT0PA 

C.tb.  EajiaHflHH,  lO./l.  KonwraH,  B.H.  KoxaHOB  C2-22 

30H/IHP0BAHHE  WIOTHBIX  TA30BbIX  HUIEftOOB  HA  OCHOBE  HCII0JIb30BA- 
HH5I  OIITHHECKOrO  KOPPEJDmHOHHOrO  AHAJIH3ATOPA 

C.fl>.  BajiaH^HH,  B.H.  KoxaHOB,  C.A.  UIhuihthh  C2-23 

JIA3EPHblft  METO/I  £HCTAHHHOHHOrO  KOHTPOJM  TOJIIHHHbl  IUIEHOK  HEO~ 
TEnPO/IYKTOB  HA  BO/IHOft  nOBEPXHOCTH 

M.JI.  Bc^ob,  C.B.  Bepe3HH,  B.A.  ropofliin’ieB,  B.H.  Koshhhcb  C2-24 

cDJIYOPECHEHTHAH  flHArHOCTHKA  PACTBOPEHHOrO  OPrAHHHECKOrO  BF.TTTE- 
CTBA  IIPHPO/IHOft  BOflbl 

B.H.  lOjKaKOB,  K.r.  EjiHHOBa,  JI.B.  JIcbiiihh ,  C.B.  IlaifaeBa  C2— 25 

METEOPOJIOrHHECKHE  KOMnJIEKCbl  AMK-01  H  EMK-01 

A. H.  BorymeBHH,  A.A.  A36yKHH,  B.B.  BypKOB,  B.B.  3aHHH,  B.C.  MjibHHeBCKHH, 

B. A.  Kopojn>KOB  C2— 26 

nPOrPAMMHOE  OBECIIEqEHHE  JXJIA  YJIbTPA3BYKOBBIX  AHEMOMETPOB- 
TEPMOMETPOB 

A.H.  BoryiueBHH  C2-27 

SKCIIEPHMEHTAJIbHOE  HCCJIE/IOBAHHE  METPOJIOrHHECKHX  XAPAKTEPH- 
CTHK  YJIbTPA3BYKOBOrO  AHEMOMETPA  B  ASPO/IHHAMHHECKOK  TPYBE 
A.H.  BorymeBHH,  A.A.  A36yKHH,  B.B.  BypKOB,  B.C.  H^bHHeBCKiift,  B.A.  KopojibKOB  C2— 28 


O  flOCTOBEPHOCTH  BOCCTAHOBJIEHHH  nPOOHJIH  CKOPOCTH  BETPA  B  nPH- 
3EMHOft  ATMOCOEPE  H3  O/tHOYPOBHEBblX  J\k HHbIX  YJIbTPA3BYKOBO- 
TO  AHEMOMETPA-TEPMOMETPA 

A. H.  EorymeBHM,  B.A.  Ijia/pcHX,  A.3.  MaKHeHKo,  B.A.  Oe/iopoB  C2— 29 

HCCJIE/IOBAHHE  CnEKTPOB  JIA3EPHOft  <bJIIOOPECHEHD,HH  OPrAHHHECKOrO 
BEIHECTBA  B  3ARAHAX  KJIACCHOHKAHHH  THIIOB  MOPCKHX  BO# 

B. B.  HeKyHKOBa,  O.A.  ByKHH,  M.C.  IlepMHKOB  C2-30 

HEKOTOPBIE  PE3YJIbTATBI  CPABIIHTEJIbHOrO  AHAJIH3A  CY/IOBblX  H  CnYTHH- 
KOBblX  H3MEPEHHft  KOHHEHTPAHHH  XJIOPOcBHJUIA  A 

ZJ.B.  BypoB,  O.A.  ByKHH,  M.C.  IlepMflKOB,  B.A.  XoBanen  C2-31 

OnEPATHBHBIE  H3MEPEHHH  KOHHETPAHHH  3ArPH3HEHHH  B03flYXA  B  HEIII- 
CKOft  PECnYBJIHKE  KOMBHHHPOBAHHbIMH  JIHZIAPHO-COZIAPHbIMH 
METO/IAMH 

H.  Keflep,  II.  Beprep,  A.  Hepubift,  II.  Shitt,  <l>.  Oojithiih,  M.  Ctph3hk  C2— 32 

OCOBEHHOCTH  BOCCTAHOBJIEHHfl  K0300HHHEHTA  PACCEHHHH  A3P030JIEM 
C  YHETOM  MOJIEKYJIUPHOrO  PACCEHHHH  H  H3MEHHHBOCTH  JIH/IAPHOrO 
OTHOIHEHHH  B  YCJIOBHHX  CJIAB03AMYTHEHH0K  ATMOCcDEPbl 
A./J.  EprnoB,  IO.C.  BajraH,  C.B.  CaMoftjioBa  C2-33 
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MHOrOKOMIIOHEHTHblft  AHAJIH3  HECHMMETPHHHOTO  flHMETHJinWA3HHA 
H  ITPOflYKTOB  ErO  nPEBPAHIEHHfl  METOTOM  JIA3EPHOft  OnTHKO- 
AKYCTHHECKOft  CnEKTPOCKOnHH 

IO.B.  OeflOTOB,  M.JI.  BeJiOB,  B.A.  Topo/iHHHeB,  A.H.  TKhtob,  B.H.  Ko3HHiieB, 
A.A.  KopManoB,  H.n.  CynpyH 

nOHCK  CIIEKTPAJIbHblX  KAHAJIOB  H3MEPEHHH  1\JIH  AIIAJIH3A  MHOTOKOM- 
IlOHEHTHblX  TA30BBIX  CMECEtl  JIA3EPHbIM  OnTHKO-AKY CTHHECKHM 
METO/IOM 

IO.B.  OeflOTOB,  M.JI.  Be^oB,  B.A.  Top o^hhhcb ,  B.H.  Kobhhpcb 

IIAKET  IIPOrPAMM  MOLSA  J\J\H  MO/IEJIHPOBAHMH  JIHJIAPHOrO  30H/IHP0BA- 
HHfl  ATMOCcDEPbl  B  Yd)-  H  BM/IMMOft  OEJIACT5IX  dlEKTPA 
H.B.  Bohmchko,  M.K).  KaTaeB,  #.P.  KyaaxMeTOB,  A.A.  Mmiejih,  A.H.  CyxaHOB 

MCCJIE/IOBAHHE  OEJIAHHOCTH  C  HCn0JIb30BAHHEM  CIIEKTPAJIbHblX  H3ME- 
PEHHfi  M  BHCTATHHECKOTO  TOMOTPAC>HHECKOrO  30H/IHP0BAHMH 
fl.M.  Ohouiko,  M.M.  KyreiiKO 

/IHCTAHUHOHHOE  30H/IHP0BAHHE  CJIO>KHbIX  CJIOMCTbIX  HEO/IHOPOZIHbIX 
PACCEHBAIOIHHX  CPE R  (KOHHEimHfl  BE3AIIPHOPHOCTH) 

M.M.  Kyrefixo 

M3MEPEHHE  ABCOJIIOTHblX  3HAHEHHtl  KOHHEHTPAIIHft  XJIOPOcBHJIJIA  A  C 
HCn0JIb30BAHHEM  METO/IA  JIA3EPHOfi  OJIYOPOMETPMH 
E.A.  JlnnH^HHa,  O.A.  ByKHH,  M.C.  IlepMHKOB,  A.IO.  Maiiop 

JIOnJIEPOBCKHE  CO/IAPHblE  HABJIIO/IEHHH  3A  BEPTHKAJIbHOtt  COCTAB- 
JTqTOTTTF.H  CKOPOCTH  BETPA  B  MOCKBE 
M.A.  JIoKomeHKO,  BT.  IlepenejiKHH,  H.B.  CeMeHoaa 

HCCJIE/IOBAHHE  KOHHEHTPAIIHft  A3P030JIEft  H  TEPMHHECKOft  CTPYKTYPbl 
B  HHJKHEfl  ATMOCCDEPE  HA#  MOCKBOfl  IIO  JIAHHblM  CHHXPOHHbIX 
CO/IAPHO-JIH/IAPHbIX  HAEJIIOflEHHft 
M.A.  JIoKomeHKO,  r.H.  TopHaKOB,  n.O.  UIhuikob 

CKOPOCTb  nEPEMEIH,EHMH  KPYnHOMACIIITABHblX  B03MymEHHK  BO/IHOfl 
CPE/Ibl  os.  EAftKAJI 

IO.B.  nap<j)eHOB,  C.B.  JIobuob,  A.3.  PacTeraH,  B.K).  Py6poB,  AT.  HcucKHii 

OHEHKA  CTATHCTHHECKHX  IIAPAMETPOB  OIlTHHECKOft  H  rEOMETPHHECKOft 
nPOCTPAHCTBEHHOft  CTPYKTYPbl  OBJIAHHOCTH 
H.3.  IleHHep,  r.II.  KoxaHeHKO,  B.C.  IIIaMaHaeB 

MHOTOBOJIHOBOrt  TPACCOBblft  TA30AHAJIH3AT0P  HA  OCHOBE  BOJIHOBOJI- 
HOrO  nEPECTPAHBAEMOrO  C02-JIA3EPA 

A.H.  Kapany3HKOB,  TT.  MaTBHeHKo,  IO.H.  IIoHOMapeB,  H.B.  IIIepcTOB,  A.H.  rpHiinra, 
A.H.  neTpoB,  H.B.  HramHHK 

MO/IEJIHPOBAHHE  JIHJIAPHOrO  30H/IHP0BAHH5I  METEOIIAPAMETPOB  ATMO- 
COEPbl  B  OKHE  IIP03PAHH0CTH  2  -  2,4  mkm 
n.n.  TeftKO,  r.r.  MaTBHeHKo,  O.A.  PoMaHOBCKHii,  O.B.  Xapnemco 

OnTHKO-AKYCTHHECKOE  30H/IHP0BAHHE  IIAPAMETPOB  ATMOCOEPbl  H  KA- 
HAJIA  PACnPOCTPAHEHHH  MOIIIHOrO  HMnYJIbCHOTO  JIA3EPHOTO  H3- 
JIYHEHHfl  B  ATMOCOEPE 
JIT.  IIIaMaHaeBa 

TOHHOCTb  ZIOIUIEPOBCKHX  H3MEPEHH#  nPOOMJIH  BETPA  B  CJIYHAE 
HECTAHHOHAPHOrO  CHTHAJIA 
A.n.  IIIeJiexoB 


C2-34 

C2-35 

C2-36 

C2-37 

C2-38 

C2-39 

C2-40 

C2-41 

C2-42 

C2-43 

C2-44 

C2-45 

C2-46 

C2-47 
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OBBEMHOE  PACCEHHHE  3BYKA  B  OKEAHE 

B.E.  CKJiapoB,  A.B.  Bepe3ypKHii  C2-48 

HCCJIE/IOBAHHE  CTPYKTYPHblX  OCOBEHHOCTEft  PACnPE/JEJIEHHH  EHOOII- 
TPPIECKHX  H  riWOJIOrEHECKHX  IIAPAMETPOB  MOPCKO#  BOflbl 
r.B.  CnopoxoA,  O.A.  EyKHH,  M.C.  IlepMJiKOB,  A.K).  Maiiop,  T.H.  TapxoBa  C2-49 

OnbIT  JIA3EPHOrO  30HZJHP0BAHH5I  BAftKAJIbCKOft  BO^bl  C  IIOBEPXHOCTH 
JIE^OBOrO  ITOKPOBA 

r.II.  KoxaHeHKo,  H.3.  IleHHep,  B.C.  UlaMaHaeB,  H.II.  Ey/uieB,  B.A.  Tapam.aHCKHft, 

n.n.  IIIepcTflHKHH  C2-50 


CeKimH  C3.  ABHAIJHOHHblE  H  KOCMHHECKHE  JIH/JAPbl 
H  HX  nPHMEHEHHH.  MO/HEJIH  ATMOCOEPbl.  JIA3EPHME  nYHKH 
HA  BbICOTHbIX  ATMOC<DEPHbIX  H  KOCMHHECKHX  TPACCAX 

ConpeAceAaTejiH  ceKipm:  #.(}). -m.h.  IM\  MaTBHeHKO,  npocj).  Y.I\  Onnejib, 

AOKTop  Y.H.  Chht 

nPHrJIAIIIEHHblE  JHOKJlARbl  Cpeda,  27  worm,  14:00-14:30.  Bojibuiou  3aji 

14:00  HACKOJIbKO  TOHHO  JIH/IAPHOE  YPABHEHHE  flOJDKHO  YBMTblBATb  MHO- 
TOKPATHOE  PACCEBHHE,  HTOBbI  CTAJIO  B03M0)KHbIM  BOCCTAHOBJIEHHE 
I1APAMETPOB  OBJIAKOB  H3  H3MEPEHHft  JIH/IAPOM  KOCMHBECKOrO  BA- 
3HPOBAHH5I? 

A.r.  BopoBoft1,  T.  HepBHHCKH2,  JX-  ^hht3,  Y.  Onne./ib2,  Jl.  Key3  C1  MHcmumym  onmuxu 
amMoccpepu  CO  PAH,  Tomck,  2Institute  of  Mathematics,  L-M -University  of  Munich, 
Germany,  3 Chengdu  College  of  Information  Engineering,  China)  C3-01 

nPHMEHEHHE  BE30IlACH0r0  flJW  TJIA3  JIA3EPHOrO  IlEPE/IATHMKA  B  AT- 
MOCcDEPHOM  flHCTAHHMOHHOM  30H/JHP0BAHHH 

Y.H.  Chot  ( NASA  Langley  Research  Center,  USA)  C3— 02 


YCTHblE  /JOKJIA^bl  Cpeda,  27  utonn,  14:30-15.30.  Bojibuiou  3aji 

14:30  IIPOEKTbl  JIMflAPHbIX  HCCJIE/IOBAHHfi  3EMJIM  C  BOPTA  MAJIbIX  KOC- 
MHBECKHX  IUIATOOPM 

r.r.  MaTBHeHKO  (Hucmumytn  onmuKu  amnoccpepu  CO  PAH,  Tomck)  C3-03 

14:45  METO£  BOCCTAHOBJIEHH5I  BbICOTHbIX  nPOOHJIEft  BETPA  no  £AHHbIM 
KOCMHBECKOrO  £OIUIEPOBCKOrO  jih/iapa 

B. A.  BaHax1,  X.  BepHep2,  H.II.  KpHBOJiyuKHH1,  H-JIaihce2,  H.H.  CMajmxo1,  ft.  IIlTpaiixep2 

0 Hucmumym  onmuxu  amMoccpepu  CO  PAH,  Tomck,  2DLR  Institute  of  Atmospheric 
Physics,  Wessling,  Germany)  C3-04 

15:00  HCIIOJIb30BAHHE  dlYTHHKOBblX  MHHbIX  Am  H3MEPEHHH  TEMIIEPA- 
TYPHblX  XAPAKTEPHCTHK  nPH3EMHOEO  CJI05I  B03flYXA 

C. A.  TaiH,HjTHH,  H.A.  A6ymeHKo  (Hucmumym  comiemio- 3eMuou  <pu3UKU  CO  PAH,  Hp- 

KymcK)  C3— 05 

15:15  JIM/IAPHblft  CMTHAJI  B  nPHEJIM/KEHMH  flBYKPATHOrO  PACCEBHHH  nPH 
nAPAMETPHHECKOM  3AMHHH  HH/IHKATPHCbl 

B.B.  BpioxanoBa,  H.B.  CaMoxnajioB  (Tomckuu  zoeydapemeeunuu  ynueepeumem)  C3— 06 


61 


IlporpaMMa 


CTEH/lOBblE  flOKJIA/lbl  BmopmiK,  26  uk>hr,  18:00-20:00 

JIKAAPHOE  30HflHP0BAHHE  TYPBYJIEHTHOCTH  UCHOTO  HEBA.  HHCJIEHHOE 
MO/1EJIHPOBAHHE 

B.A.  BaHax,  X.  BepHep,  H.H.  CMajmxo  C3-07 

CPABHHTEJIbHblfl  AHAJIH3  nOJIHPH3AHHOHHbIX  XAPAKTEPHCTHK  CKAHEPOB 
am  CAMOJlETHblX  JIH/IAPOB 

A. B.  BepecHeB,  A.A.  Thxomhpob  C3-08 

JIH/IAPHblE  H3MEPEHHH  BPEMEHHbIX  BAPHAHHft  OETjEMHOTO  K0300HHH- 
EHTA  OEPATHOrO  PACCEflHHfl 

B. T.  TameHOB,  B.A.  flpHjnmnoB,  P.B.  OH-mnnoB  C3-09 

ITOJIflPH3AUHOHHbIE  XAPAKTEPHCTHKH  /JBYKPATHO  PACCEHHHOrO  HSJIYHE- 
HHfl  OT  KAIIEJIbHbIX  H  KPHCTAJIJIHHECKHX  OEJIAKOB 

H.B.  CaMOXBa^oB,  B.B.  BpioxaHOBa,  II. B.  KpwraHOB  C3-10 

SMnHPHHECKAH  MO^EJIb  CIIEKTPAJIbHOrO  XORA  A3P030JIbH0ft  OnTHHE- 
CKOft  TOJIIIIK  ATMOCOEPbl  B  OBJIACTH  CFIEKTPA  0,4-12  mkm 

H.H.  IHejiKaHOB  C3-11 


CeKiMH  C4.  OniMHECKHE  U  MHKPO<DH3HHECKHE  CBOftCTBA 
ATMOCOEPHOrO  A3P030JIH  H  B3BECEtt  B  BO^HblX  CPE/JAX 

ConpeAce^aTejiH  cckuhh:  a.cJ).-m.h.  O.B.  KonejieBHH,  M.B.  IlaHraeHKO, 

npocf).  T.  BaHr 

nPHMAIUEHHblft  /JOKJIAfl  BmopuuK,  26  ujohh,  14:00-14:30.  Bojihuiou  aaji 

14:00  OUEHKA  OnTHHECKHX  XAPAKTEPHCTHK  ATMOCOEPbl  H  OKEAHA  IIO 
flAHHblM  CnYTHHKOBblX  CKAHEPOB  U.BETA 

O.B.  KoneJieBHH  (Hncmumyrn  OKeanonozuu  PAH,  Mocnea)  C4— 01 

YCTHblE  flOKJIA/lbl  BmopnuK,  26  worm,  14:30-18:15.  Bojibtuou  3oji 

14:30  OB  OriTHKO-TEPMO-ZlHHAMHHECKOft  CTPYKTYPE  nPHBPE)KHbIX  BO£ 
os.  BAflKAJI  (no  MATEPHAJIAM  1994  H  1999  rr.) 

n.n.  IIIepcTHHKHH,  M.H.  IIlHMapaeB,  B.B.  Xoxjiob,  B.H.  CepreeBa,  B.H.  /Ipoa/ioB 

(JIuMHOJiozuuecKuu  uHcmumym  CO  PAH,  Mptcymctc)  C4— 02 

14:45  HHOOPMAHHOHHOE  CO,HEP)KAHHE  CI1EKTPOB  KOSOOHHHEHTOB  BPKO- 
CTH  BO/lHbIX  3KOCHCTEM 

B. JI.  CyxopyKOB,  H.B.  Hobhkob  (Hncmumyrn  aodnux  npo6jicM  PAH,  Pocmoa  ua-Hony)  C4— 03 

15:00  BJIHHHHE  TBHCEJIbIX  METAJIJIOB  HA  OnTHHECKHE  XAPAKTEPHCTHKH 
BO^HblX  CPE/I 

A. B.  XattpyjiJiHHa,  B.A.  JlariHHa  ( Hncmumyrn  <pu3UKU  Hau,uonanbnou  aicadeMuu  uayic 

Benapycu,  Muhck)  C4— 04 

15:15  METO/l  H  HEKOTOPblE  PE3YJIbTATbI  H3MEPEHHtt  CnEKTPOB  nOR/IOIHE- 
HHfl  H  PACCEHHH5I  CBETA  B  EAftKAJIbCKOtt  BO£E 

B. A.  TapamaHCKHH,  H.M.  Byzuien,  P.P.  Mnpra30B  (HHH  npunnaduoii  (pu3mu  Hpuym- 

ckozo  zocydapcmeenHozo  ynueepcumema,  HpKymcn)  C4— 05 

nepepwB  15:30-16:00 
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16:00  BAHAHHE  MHKPOOH3HAECKMX  CBOftCTB  OEJIAKOB  HA  nEPEHOC  COJ1- 
HEHHOrO  H3JIYHEHHfl  B  ATMOCOEPE 

M.B.  IIIaTyHOBa  (TudpoMemeoponozunecKuu  nayuno-uccnedoeameJibcnuu  u,emnp  Poccuu- 
ckou  0edepayuu,  Mocnea)  C4— 06 

16:15  OnPE/lEJIEHHE  XAPAKTEPHCTHK  ATMOCOEPHOrO  A3P030AA  no  CnEK- 
TPAJIbHblM  M3MEPEHH5IM  nP03PAHH0CTH  H  MAJIOYniOBOrO  PACCE5IHMA 
M.A.  Cbhphachkob  (Hncmumym  <pu3unu  amMoafiepu  PAH,  MocKoa)  C4-07 

16:30  YITIEPOAHblE  HACTMHbl  B  TOPOACKOfl  ATMOCOEPE 

Bam-  reunion,  Kour  Khhkchhi-,  Ty  3KH(J)anr,  Ban  KcaoBeii  (Institute  of  Atmospheric 
Physics,  Beijing,  China), 

A. C.  Emhjichko  (Hncmumym  cf>u3w<u  arrmocrpepu  PAH,  Mocnea)  C4-08 

16:45  AHAJIH3  CnEKTPAAbHOft  HPKOCTH  HEBA  B  OBJIACTH  HEOEAOMETPHAE- 
CKHX  YrJIOB  PACCEAHHH 

B. H.  KopoBMeHKo  ( Ka3axcnuu  zocydapcmeennuu  nedazozmecKUU  ynueepcumem,  Ajimo- 
Ama),  B.K.  OmjiaKOB  (Hncmumym  onmuKu  amMoafiepu  CO  PAH,  Tomck),  B.E.  IlaBJtoB 
(Hncmumym  eodnux  u  3kojiozuhcckux  npo6jieM  CO  PAH,  Bapnayn),  A.C.  IIIecTyxHH 

( AjimaucKuu  zocydapcmocnnuu  mexnmecKuu  ynueepcumem,  Bapnayn)  C4-09 

17:00  CE30HHAH  AMHAMMKA  K03OOHHHEHT0B  A3P030AbH0T0  OCAAEAE- 
HHA  B  ABIMKAX  3AnAAHOft  CHBHPH 

B.H.  YaceroB,  K).A.  nxajiaroB  (Hncmumym  onmunu  amMoccpepu  CO  PAH,  Tomck)  C4— 10 

17:15  O  nPEHMYIHECTBE  HCn0Ab30BAHMA  KPYTOBOtt  nOA5IPH3AHHM  H3JIY- 
AEHMA  B  JIA3EPHOM  30HAHPOBAHHH  KPHCTAAAMHECKMX  OBJIAKOB 
B.B.  Kayjm,  A-H.  PoMamoB  (Hncmumym  onmunu  amMoccpcpu  CO  PAH,  Tomck), 

H.B.  CaMOXBajioB  (Tomckuu  zocydapcmocnnuu  ynueepcumem)  C4-11 

17:30  PACCEAHHE  CBETA  HA  AEAAHblX  KPHCTAJIJIAX  nEPHCTbIX  OBJIAKOB: 
MATPHHA  /hkohca 

A.T.  BopoBott,  H.A.  rpHinHH  (Hncmumym  onmunu  amMoccpepu  CO  PAH,  Tomck), 

Y.r.  Onnejib  (Institute  of  Mathematics,  Muenchen,  Germany)  C4-12 

17:45  O  MOAEAHPOBAHHH  BAHAHMA  BAA7KHOCTH  HA  OnTHAECKHE  XAPAKTE- 
PHCTHKH  A3P030AA  C  HCnOJIb30BAHHEM  IHHPOKHX  JIOrHOPMAJIbHbIX 
PACnPEAEAEHHft  HACTHH  no  PA3MEPAM 

M.B.  naHHeHKO,  B.B.  Hojibkhh,  C.A.  TepnyroBa  (Hncmumym  onmunu  amMoccpepu 
CO  PAH,  Tomck)  C4-13 

18:00  PACCEAHHE  OnTMAECKOTO  M3AYAEHMA  CMEIHAHHblMH  OBJIAKAMH 

A. r.  neTpyuiHH  (Hncmumym  ancnepuMenmanmou  Mcmeoponozuu,  06huhck)  C4— 14 

CTEHAOBhIE  AOKAAAbI  BTOPHHK,  26  HIOHA,  18:00-20:00 

KOMEHHHPOBAHHblft  (CnEKTPAAbHblft  H  AEHTMIOPOBCKHft)  METOA  OnPE- 
AEAEHHA  BOAOEMOB,  3ATPA3HEHHbIX  HEOTEnPOAYKTAMH 

M.H.  AjuieHOB,  B.r.  Bhpiokob,  H-A-  TpeTbHKOB,  C.T.  K)^hh  C4— 15 

OnPEAEJIEHHE  3AMYTHEHHOCTH  BOAHbIX  EACCEftHOB  MHHEPAJIbHbIMM 
BbIHOCAMH  PEK 

M.H.  AjuieHOB,  H.n.  HBaHOBa,  B.B.  Obtohhhkob,  H-A-  TpeTbHKOB  C4-16 

TOAOTPAOHAECKAA  AHATHOCTHKA  EHOAOTHAECKHX  MHKPOOBT>EKTOB  B  BOA¬ 
HbIX  CPEAAX 

B. B.  Acmhh,  B.A.  Ma3yp,  A.B.  ManapoB,  H.T.  MejibHHK,  O.A.  Thmoiukhh  C4-17 
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OJIYKTYAUHM  A3P030AbIIbIX  H  3AEKTPMAECKHX  XAPAKTEPHCTHK  ATMO- 
COEPbl  B  PAftOHAX  TEKTOHHAECKOft  AKTHBHOCTH 
T.r.  MaTBHeHKO,  A.H.  rpnuiHH,  B.A.  AjienceeB 

OnTHHECKME  CBOftCTBA  COJIEBbIX  AACTMII,  MOPCKOrO  A3P030AA  (JIABOPA- 
TOPHblft  3KCnEPHMEHT) 

T.B.  Ty6apeBa 

MCCAEAOBAHMA  CTPYKTYPbl  COJIEBbIX  AACTHH  MOPCKOrO  A3P030JIA  (JIA- 
EOPATOPHblft  3KCIIEPMMEHT) 

T.B.  Tyfiapesa 

TPAHCOOPMAHHA  MHKPOCTPYKTYPbl  AbIMOBOrO  A3P030AA  HA  nOCAEnM- 
POJIM3HOft  CTAAHH 

P.tl>.  PaXHMOB,  B.C.  K03JIOB 

O  B3AHMOCBA3H  XAPAKTEPHCTHK  A3P030JI5I,  CA>KH  H  METEOnAPAMETPOB  B 
IIPM3EMHOM  CJIOE  B03AYXA 

B.C.  Kosjiob,  M.B.  naHnenKo,  B.B.  IIojibKHH,  C.A.  TepnyroBa,  E.II.  ByrneBa 

CMHXPOHHblE  H3MEPEHHA  A3P030JIbH0r0  KOSOOMLIHEHTA  norAOIAEHHA 
M  KOHD,EHTPAII,HH  CA>KH  B  nPH3EMHOM  CJIOE  B03/IYXA  METOAAMH 
OnTHKO-AKYCTMAECKOtt  CnEKTPOMETPHM  M  AHOcpy3HOrO  OCAABAE- 
IIHA 

B.C.  Ko3jiob,  M.B.  IlaHHeHKO,  A.B.  Thxomhpob,  B.A.  Thxomhpob 

nOAAPM3AHMOHHAA  CTPYKTYPA  OOHA  MIIOrOKPATHOrO  PACCEAHHA  CH1T- 
HAJIA,  OTPA>KEHHOrO  OEAAAHbIMH  AEAAHbIMH  KPHCTAJIJIAMH 

PM.  KpeKOB,  M.M.  KpeKosa,  A-H.  PoMauios 

BJIHAHME  nY3bIPbKOB  B03AYXA  B  MOPCKOft  BOAE  HA  OOPMHPOBAHHE  CMr- 
HAJIA  JIHAAPA 

M.M.  KpeKOBa,  T.M.  KpeKOB,  B.C.  IUaMaHaeB 


C4-18 

C4-19 

C4-20 

C4-21 

C4-22 

C4-23 

C4-24 

C4-25 


AMCAEHHOE  HCCAEAOBAHHE  OTBOPA  nPOE  A3P030JIbHbIX  AACTHH  M3  Bbl- 
COKOCKOPOCTHOrO  nOTOKA  B03AYXA 

A. A.  Me^Be/ieB,  B.C.  TonopicoB,  C.T.  HepHbiii,  C.B.  IIIapoB,  A-B.  HnpKOB 

nOAAPMMETP  AHEBHOrO  HEBA  AAA  KOPOTKOBOAHOBOfi  OBAACTM  CnEKTPA 

n.M.  3auenHH,  A.C.  Hctomhh,  B.E.  IlaBJioB,  B.B.  IlamHeB,  II.B.  CeMeHKo, 
A.H.  TpouiKHH,  E.A.  TioTepeB 

CYTOAIIAA  AHHAMMKA  K030A>HHHEHTOB  A3P030AbH0r0  OCAAEAEHHA  B 
AbIMKAX  3AnAAHOK  CMBMPH 
K).A.  nxajiaroB,  B.H.  YsKeroB 

AHEBHAA  AMHAMMKA  MHKPOCTPYKTYPbl  ATMOCOEPHOft  AbIMKM  B  CHTYA- 
.  UMAX  AHOMAJIbHOtt  M  OBblAHOft  IIP03PAHH0CTH 

3.B.  MaKiieHKO,  P.O.  PaXHMOB,  C.M.  CaicepHH,  A-M.  Ka6aHOB 

PACCEAHME  CBETA  rEKCArOHAJIbHbIMH  JIEAAHblMH  KPHCTAJIJIAMH 

A-H.  PoMauioB 

BAPHAHHH  XAPAKTEPHCTHK  nP03PAAII0CTH  ATMOCOEPbl  B  PA3AHAIIblX 
MACIHTABAX  KOAEBAHMft  (TOMCK,  1992-2000  r.) 

C.M.  CanepHH,  A-M.  Ka6aHOB 

AHAAMTHAECKAA  AnnPOKCHMAHHA  OYHKHMH  PACnPEAEAEHHA  KAnEAb 
AO)KAA  no  PA3MEPAM 
C.B.  IUaMaHaeB 


C4-26 

C4-27 

C4-28 

C4-29 

C4-30 

C4-31 

C4-32 
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PE3yJIbTATbI  HCriblTAHHfl  CllEKTPAJIbHOrO  HHTETPHPYIOmErO  HEOEJIOMET- 
PA  flJIfl  ATMOCOEPHbIX  HCCJIEflOBAHMft 
H.A.  Pa3eHKOB,  A.II.  Poctob,  H.A.  UIe(J)ep 


BHCJIEHHOE  MCCJIE/IOBAHHE  XAPAKTEPHCTHK  OTPA>KEHHOrO  H3JIYHEHHH, 
cbOPMHPYIOILl,ErO  CBETOBblE  CTOJIBbI  B  ATMOCOEPE 

O.B.  IIIe<J)ep  C4-34 

OB  OnTHKO-TEPMO/IHHAMHBECKHX  CTPYKTYPAX  BOR  CEJIEHrHHCKOTO 
MEJIKOBOflbfl  03.  BAftKAJI 

n.n.  IIIepcTHHKHH,  JI.H.  KyHMOBa,  H.B.  UsaHOBCKaH  C4— 35 

HCn0JIb30BAHHE  PEHTTEHOCnEKTPAJIbHOrO  METOZIA  flJM  AHAJIM3A  ATMO¬ 
COEPHbIX  A3P030JIEK 

A.H.  CMaryHOBa,  O.M.  KapnyKosa,  E.H.  KopjKOBa,  B.A.  Ko3jiob  C4— 36 

HCCJIE/IOBAHHE  KOH£EHCAHHOHHOft  AKTMBHOCTH  A3P030JM  B  PA3HbIX 
B03ZtYIIIHbIX  MACCAX 

C.A.  TepnyroBa,  M.B.  IlaHHeHKo,  E.I1.  ByxneBa  C4— 37 


MO/IEJIbHblE  OU.EHKH  3AKOHOMEPHOCTEtt  OOPMMPOBAHH5I  5IPKOCTH  HEBA 
BEJM3M  T0PH30HTA  B  BH/IHMOft  H  TEIUIOBOtl  OBJIACTHX  CIIEKTPA 
C.M.  CaKepnH,  T.B.  TKypaBJieBa,  H.M.  HacpexamiOB 


HCnAPEHHE  A3P030JIbHbIX  BACTHU,  C02  -  JIA3EPOM  BHYTPM  0£H0HACTHH- 
HOrO  MACC-CIIEKTPOMETPA 

H.H.  BenoB,  HT.  EeJiOBa,  T.  Baep  C4-39 


PA3JIHHHbIE  YlORXOJlbl  K  BOCCTAHOBJIEHHIO  rH^POOIITHHECKEtX  XAPAKTE- 
PHCTHK  MOPCKOft  BO/Ibl  C  IIOMOLUblO  /IHCTAHHHOHHbIX  METO/J.OB 
30H/tHP0BAHHH  nOBEPXHOCTHOrO  CJIOH  OKEAHA 

O.C.  U,apeBa,  A.H.  IlaB^oB  C4-40 

COJIHEHHblft  OOTOMETP  SP-4M  Jim  HAYHHOTO  MOHHTOPHHrA  XAPAKTEPM- 

CTHK  nPOSPAHHOCTH  ATMOCOEPbl  C4-41 

C.M.  CaKepHH,  ^.M.  Ka6aHOB,  C.A.  Typ'nmoBHH 

HHCJIEHHblft  AHAJIH3  AMIAPATIIOft  MATPHHbl  IIOJI5IPH3AU;HOHHOrO  M3ME- 
PHTE  m 

B.r.  OuiJiaKOB,  K).r.  BopKpB  C4— 42 


CeKinra  C5.  nEPEHOC  H  TPAHCOOPMAIJHH  A3P030JIH  H  TA30BbIX 
KOMIIOHEHTOB  B  ATMOC<DEPE 

Conpeflce/jaTejiH  cckijhh:  a.cJk-m.ii.  BejiaH,  B.C.  Phbhh, 

npo^>.  B.H.  Ape<j)heB 

YCTHblE  AOKJIA/lbl  Cpeda,  27  uiohh,  8:30-13:00.  Mcuibiu  3aA 

8:30  nPE/IBAPHTEJIbHblE  PE3YJIbTATbI  HCCJIE/IOBAHHtl  A3P030JIbH0ft  TO Jl- 
IHH  H  BJIATOCO/IEPJKAHHfl  ATMOCOEPbl  B  PAftOHE  HPKYTCKA 
C.M.  CaKepHH,  ,3,.M.  Ka6aiion  (Hncmumyrn  onmunu  amMoccpepu  CO  PAH,  Tomck), 

B.B.  KomejieB,  A.K).  UlajoiH  (Hncmumyrn  coAneunoseMnou  cpu3uuu  CO  PAH,  HpuymcK)  C5— 01 

8:45  HATYPHblE  HABJIIO/1EHHH  3A  flHHAMHKOft  BOJIHOBblX  OPOTPAOEHE- 
CKHX  OBJIAKOB  HAfl  03.  BAfiKAJI 

T.H.  BH6HKOBa,  E.B.  >Kyp6a  ( Mockogckuu  zocydapcmeennuu  ynueepcwnem)  C5— 02 
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9:00  OUEHKA  AHTPOnorEHHOft  HAPPY3KH  HA  OXPAHflEMblft  PErHOH  C  nO- 
Mombio  kjihmathheckoK  hhoopmahhh 

r.C.  Phbhh,  n.B.  BopoHHHa  (Hncmumym  ebmucjiumenbnux  mexnojiozuu  CO  PAH,  Ho- 
eocu6upcK)  C5-03 

9:15  MO/IEJIb  JIOKAJIbHOrO  £HHAMHHECKOrO  B3AHMO£EftCTBHfl  BO/JOEMA 
H  ATMOCOEPbl  nPH  nOBEPXHOCTHOM  BOJIHEHMM 

B.A.  IlIjibiHKOB  (Hncmurnym  eodnux  u  3KOJiozunecKUX  npo6jieM  CO  PAH,  HoeocuSupcx)  C5-04 

9:30  TEHEPAHHH  CYJIbOATHOrO  A3P030JIH  nOBEPXHOCTblO  BblCOXUIErO 
03EPA 

H.A.  CyTopwxHH  (Hncmurnym  eodimx  u  skojiozuucckux  npodncM  CO  PAH,  Bapnayn), 

A. E.  KanjiHHCKHH  (University  of  Antwerpen,  Belgium)  C5-05 

9:45  OCOEEHHOCTH  PACnPE£EJIEHHH  nPH3EMHbIX  KOHHEHTPAHHft  030HA 
M  OKHCJIOB  A30TA  nPM  OOTOXHMHHECKHX  nPOHECCAX  B  EAftKAJIb- 
CKOM  PErHOHE 

B. n.  ByiyxaHOB,  r.C.  HCaMcyeBa,  A.C.  3aaxaHOB,  IO.JI.  JIoMyxHH,  B.3.  IJbi.abinoB 

( Omden  <pu3unecKux  npodneM  npu  npe3uduyMe  EHH  CO  PAH,  y nan-ydo)  C5-06 

10:00  TPAHCOOPMAIIHH  MOPCKOrO  A3P030JIB  nO£  £EftCTBHEM  PA^HAHH- 
OHHOrO  OAKTOPA 

T.B.  Ty6apeBa  ( Bpamcnuu  zociydapcmeennuu  mexnmecKuu  ynuaepcumem)  C5-07 

10:15  SKCIIEPHMEHTAJIbHOE  H  HHCJIEHHOE  HCCJIE/IOBAHHfl  PACnPOCTPAHE- 
HMfl  nPHMECH  OT  HMnYJIbCHOrO  HCTOHHMKA  B  TYPBYJIEHTHOft  AT- 
MOCOEPE 

!O.C.  BajniH,  A.p,.  Epuioa  (Hncmurnym  onmuxu  aniMoccpepbi  CO  PAH,  Tomck), 

A. H.  Bpujib,  B.II.  Ka6auiHHKOB,  B.M.  nonoB,  A.n.HaiiKOBCKHii  (Hncmurnym  cpusumi 

Hayuonajibnoii  aKadeMuu  nayn  Benapycu,  Muhck)  C5-08 

10:30  PACHET  PACnPOCTPAHEHHH  £bIMOBbIX  CTPYfi  B  TYPEYJIEHTHOft  ATMO- 
COEPE 

B. ,3,.  nepMHHOB  (Heninpajibnuu  a3pozudpodunaMuuecKuu  uncmumym,  H(yKoacKuu)  C5— 09 

nepepbiB  10:45—11:00 

11:00  PACnPEZlEJIEHHE  KHHETHHECKOft  3HEPPHH  TYPBYJIEHTHOCTH  B03flY- 
XA  H  OOTHHECKOtt  HECTABHJIbHOCTH  3EMHO#  ATMOCOEPbl  HA  A  TEP- 
PHTOPHEtt  CHr 

n.r.  Kcma;yio  (Hncmurnym  cojineuno-3eMnou  cpu3uuu  CO  PAH,  HpKymcK.)  C5— 10 

11:15  HEKOTOPblE  PE3YJIbTATBI  CPABHEHHH  /JAHHblX  MO/],EJIHPOBAHH5I  KH- 
CJIOTHOrO  A3P030JIH  H  CnYTHMKOBOrO  MOHHTOPHHrA  PAflHAHHOH- 
HBIX  XAPAKTEPHCTHK  OBJlAHHOft/BE30EJIAHHOft  ATMOCOEPbl 
B.B.  Ko3o/iepoB,  B./J.  EropoB  (Hncmumym  Gbmucjiumenbnou  MamcMamuKu  PAH,  Mocxea)  C5— 11 

11:30  MATEMATHHECKA5I  MO/JEJIb  OOPMMPOBAHMfl  A3P030JIbH0r0  OEJIAKA 

H.P.  A6yHHeB,  H.H.  JIa30BHK,  r.C.  Ky/ipnmeB  (HpKymcKuu  eoennuu  aeuayuonnuu  un-  C5— 12 
Menepnuu  uncmumym) 

11:45  TEPMOZtHHAMHHECKOE  MOflEJIMPOBAHHE  AHTPOnorEHHOrO  BJIHHHHH 
HA  XHMHHECKHft  COCTAB  OCAflKOB 

E.B.  KyHMeHKo,  B.M.  KaraHOBHH,  E.B.  MojioacHHKOBa  (Hncmumym  cucmeM  anepzemuKU 
CO  PAH,  HpuymcK)  C5-13 

12:00  HCC^E^OBAHHE  TYPBYJIEHTHOrO  PE>KHMA  HPDKHEft  ATMOCOEPbl 

n.T.  CTacJieeB,  T.B.  ByxjioBa,  H.n.  KpacHeHKO  (Hncmumym  onmunecnozo  Monumopuma 
CO  PAH,  Tomck)  C5-14 
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12:15  METPOTIOTHHECKOE  OBECnEHEHHE  H3MEPEHHft  B2IA)KHOCTH  TA30B 

H.H.  /I,y6oBHKOB,  O.B.  IIo/iMypHaH,  O.H.  Ty^KOB  (  Bocmouuo-Cu6upcKuu  HMH  <pu3UK0- 
mexHuuecKux  u  paduomexuuuecKux  u3Mepeuuu,  MpKymcK)  C5— 15 

12:30  nPHBOP  H7IH  HCCJIE£OBAHHH  nPH3EMHbIX  nOTOKOB  TEnJIA,  BJIA>KHO- 
CTH  H  A3P030JIbHbIX  HACTHH 

A. II.  Poctob,  A. 21.  A(J)aHaci.eB,  A.II.  HBaHOB  (Hwcmumym  onmunu  aniMoccpepu  CO 

PAH,  Tomck)  C5-16 

12:45  OHTHKO-MHKPOOH3HHECKHE  MOHE7IH  TOPOHCKHX  A3P0302IE# 

21. C.  Hbjicb,  A.B.  BacHJibeB  (HUH  <pu3UK.u  CaHKm-Hemep6ypzcKOzo  zocydapcmoeunozo 
ynueepcumema),  B .ff,.  BejiaH,  M.B.  IlaHMeHKo,  C.A.  TepnyroBa  (Hucmumym  onmunu 
amMOC(pepu  CO  PAH,  Tomck)  C5— 17 

CTEEmOBblE  /lOHJIA^bl  BmopmiK,  26  utoun,  18:15~20:00 

H3MEPEHHH  CO£EP>KAHHfl  METAHA  B  nPH3EMHOM  CJIOE  H  TOTIIHE  ATMO¬ 
COEPbl 

B. H.  Ape(J)beB,  K>.H.  BapaHOB,  E.JI.  BapaHOBa,  I\H.  ByrpHM,  H.E.  KaMeHorpaflCKHH, 

O.B.  KauiHH  C5— 18 

yiTIEKHCJIblft  TA3  B  KOHTHHEHTATIbHOft  ATMOCOEPE 

B.H.  Apecj)beB,  H.E.  KaMeHorpa/iCKHH,  O.B.  KaniHH,  B.K.  CeMeHOB,  B.n.  Chhhkob, 

21.  H.  CopoKHHa  C5-19 

CnEKTPAJIbHAH  nP03PAHH0CTb  ATMOCOEPbl  B  PAftOHE  os.  HCCblK-KYTIb 

B.H.  Apec}>beB,  K.H.  BnraepaTHH,  O.B.  KaraHH,  C.C.  XMejiennoB  B.K.  CeMeHOB, 

2I.H.  CopoKHHa  C5— 20 

BOWHOft  nAP  B  KOHTHHEHTAJIbHOtf  ATMOCOEPE 

B.H.  ApecJjbeB,  H.E.  KaMeHorpaflCKuft,  O.B.  Kara™,  B.n.  ycrairoB,  B.K.  CeMeHOB, 

B.n.  Chhhkob,  21. H.  CopoKHHa  C5-21 

HCC2IE/IOBAHHE  nPOHECCOB  nEPEHOCA,  HHOOy3HH  H  TPAHCOOPMAHHH 
COEHHHEHHft  CEPbl  H  A30TA  B  nOTPAHHHHOM  C7IOE  ATMOCOEPbl 
03.  EAftKATI  C  nOMOIUblO  HHCJIEHHOft  mohejth 

B.2I.  MaKyxHH,  B.K.  AprynmueB  C5-22 

KOTIHHECTBEHHAfl  OHEHKA  BETIHHHHbl  OCA7K/JEHHH  PH£A  TflTKfiTIbIX  ME- 
TAJIJIOB  HA  nOBEPXHOCTb  IOTKHOTO  EAtfKATIA  H  nPH2IETAIOmHE  OCOBO 
OXPAHHEMblE  TEPPHTOPHH  B  PA32IHHHbIE  CE30HBI  TO/1A 

B.2I.  MaKyxHH,  B.2I.  noTeMKHH  C5-23 

ATMOCOEPHAH  KOHBEKHH#  H  EE  P02Ib  B  BEPTHKA2IbHOM  nEPEHOCE  A3P030JIH: 
MOHEJIH  H  OHEHKH 

B.M.  Majn>6axoB,  n.K).  nyraHCTOB,  B.A.  UIjimhkob  C5-24 

TPAHCKOHTHHEHTAJIbHblE  HAB2HO/1EHHH  KOHHEHTPAHHH  nPH3EMHOrO 
030HA  B  SKCnEPHMEHTAX  TROICA 

T.A.  MapKOBa,  H.O.  EiiaHCKHH,  H.n.  IIIaKma,  A.P.  HBaHOBa  C5-25 

OnTHKO-AKyCTHHECKHft  TA30AHA2IM3ATOP  RJIA  OnPEflEJIEHHfl  KOHHEHTPA¬ 
HHH  CO  B  30HE  nOJKAPA 

B.C.  CacJioHOB,  B.A.  KanmaHOB  C5-26 

PE3y2IbTATbI  HCn02Ib30BAHHR  METOHA  nAPAMETPHHECKOTO  CnEKTPATIbHO- 
TO  OHEHHBAHHH  nPH  OBPABOTKE  METEOPOTIOTHHECKHX  MHHbIX 
H.A.  UIe(J)ep,  H.A.  Pa3eHKOB,  A.n.  Poctob  C5— 27 
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YTOHHEHME  MECT  TEKTOHHHECKHX  PA3JIOMOB  IIO  HATYPHblM  H3MEPEHHHM 
OEJIAHHOCTH 

T.H.  BuEHKOBa,  T.A.  IIpocKypjiKOBa ,  E.B.  5Kyp6a,  B.A.  AjiexceeB  C5-28 

M3MEPEHHE  TYPBYJIEHTHblX  nOTOKOB  CKAJMPHblX  nPHMECEtt  B  FIPH3EM- 
HOM  CJIOE  ATMOCOEPbl 

A.  Jl.  A4>aHacbeB,  B.  A.  BaHax,  A.  II.  Poctob  ,  C5-29 

CBfl3b  BAPHAHMft  TEMIIEPATyPbl  H  CEftCMHHHOCTH  B  PAttOHE  nOJIYOCTPO- 
BA  KPbIM 

T.H.  BndHKOBa,  E.C.  PeinBoBCKaH,  T.A.  IIpocKypflKOBa,  E.B.  5Kyp6a,  B.A.  AneKcees  C5-30 


CeKiiHii  C6.  ^HArHOCTHKA  COCTOHHHH  H  OYHKIJHOHHPOBAHHfl 
PACTHTEJIbHbIX  BHOCHCTEM 

ConpeAce^aTejiH  ceKipra:  a.cJj.-m.h.  K).H.  noHOMapeB,  B.B.  Ko30/iepoB 

YCTHblE  AOKJIAAbI  Cpeda,  27  uwhh,  14:00-17:15 •  Majibtu  3oji 

14:00  OH3OTECKHE  H  BHOJIOrHHECKHE  ACIIEKTbl  nPE0EPA30BAHHfl  COJI- 
HEHHOrO  H3JIYHEHH5I  B  CHCTEME  «CHEr  -  JIEJX  -  BOM  “  CYCnEH3H5I 
BOflOPOCJIEfl*  nPH  PA3BHTHH  BECEHHEft  nPOHHKAIOmEft  KOHBEKHHM 
B  03EPAX  YMEPEHHBIX  H  nOJMPHBIX  IIIHPOT 

n.K).  IlymHCTOB,  B.K.  Mcbjicb,  B.A.  IHjimhkob  (Mncmumyrn  aodnux  u  OKonozimecKux 
npo6jieM  COPAH,  HoaocuSupcu)  C6-01 

14:15  OIIEHKA  /lOnOjIHMTEJIbHOK  3MHCCHH  C02  JIECHBIMH  MACCMBAMH  nPH 
AHTPOIIOrEHHOM  3AEP.H3HEHHH  B03£YXA 

B.T.  AreeB,  K).H.  IIoHOMapeB,  B.A.  CanoacHHKOBa,  K.M.  OnpcoB  (MHcmumym  onmuKU 
amMoccpepu  CO  PAH,  Tomck)  C6-02 

14:30  H3MEPEHHE  KOIIHEHTPAHHH  XJIOPOcDHJUIA  «A»  HA  nOBEPXHOCTH  MO- 
Pfl  C  nOMOIIIblO  CKAHEPA  HBETHOCTH  SeaWiFS 

E.A.  IIlTpaiixepT,  C.II.  3axapKOB  (TuxooKeancKuu  oKeanojiozuuecKuu  uHcmumym,  Bna- 
dueocmoK)  C6-03 

14:45  KAJIHEPOBKA  MHHBIX  SeaWiFS  CYflOBBIMH  M3MEPEHH5IMH 

E.A.  IIlTpaftxepT,  C.II.  3axapKOB  (TuxooKeancKuu  oKeanojiozuuecKuu  uucmumym,  Bjia- 
dueocmoK)  C6— 04 

15:00  HCCJIE£OBAHHE  CO^EP>KAHHH  XJIOPOcDHJUIA  Y  VARA  /IPEBECHBIX  PAC- 
TEHMft  CnEKTPOOOTOMETPHHECKHM  H  JIHMPHbIM  METOMMM 
H.JI.  OaTeeaa,  A.H.  rpmnHH,  T.T.  MaTBHeHKO,  O.A.  PoMaHOBCKHft,  O.B.  XapBeHKO, 

H.A.  BopoBbesa,  A.II.  3oinKOBa  (Mncmumyrn  onmwcu  aniMoccfjepu  CO  PAH,  Tomck)  C6-05 

15:15  PACTMTEJIbHblft  nOKPOB  no  HABJHO/1EHHHM  H3  KOCMOCA:  TOHHOCT- 
HblE  XAPAKTEPHCTHKH  OHEHKH  nAPAMETPOB  ErO  COCTOflHHfl 
B.B.  KosoflepoB,  B.C.  KocojianoB  (Mncmumyrn  eunucjiumenbHOU  MameMamuKU  PAH, 

MocKea)  C6-06 

IlepepbiB  15:30—16:00 

16:00  /IHCTAHLIHOHHAH  /JHArHOCTMKA  OKOJIOrMHECKOrO  H  PECYPCHOrO 
nOTEHHHAJIA  JIECOB  EACCEftHA  oa.  BA^KAJI 

H.B.  MajibiiueBa,  O.JI.  OpjioBa,  H.A.  ByicojioBa,  C.B.  KHH3eBa,  T.A.  3ojuiHa 

(BHHHHjiecpecypc,  Mocnoa)  C6-07 
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16:15  rEOMHOOPMAUMOHHblft  AHAJIH3  B03,aEfiCTBHfi  3AEPH3HEHH5I  ATMO- 
CcbEPbl  HA  PACTHTEJIbHblE  BHOCHCTEMbI  C  HCn0JIb30BAHHEM  KOC- 
MOCHHMKOB 

IO.M.  IIojinmyK,  B.B.  Pioxko,  O.C.  TouapeBa,  M.H.  AjieKceesa  (Hncmumyrn  xumuu 
necpmu  CO  PAH,  Tomck) 


16:30 


MOHHTOPHHr  flHHAMHKH  PACTHTEJIbHOrO  IlOKPOBA  HA  TEPPHTOPHH 
CHBHPH  nO  ZlAHHbIM  NOAA/AVHRR 

C.A.  TamHjmH,  H.A.  A6ymeHKO  ( Hncmumyrn  cojiHenno-aeMUOU  <pu3unu  CO  PAH,  Hp- 
nymcn) 


€6-09 


16:45  H/tEHTHOMKAIOTfl  nOPO/IHOrO  COCTABA  H  nPO/tyKIIHOHHblX  nOKA3A- 
TEJIEft  JIECHbIX  TEPHTOPHfi  no  CnYTHHKOBblM  BHflEO/lAHHblM 
KT.  Kojio^hhkob,  K.T.  IIpoTacoB  (Hncmumyrn  onmuKU  amMoccpepu  CO  PAH,  Tomck)  C6-10 


17:00  KJIACTEPHblfl  AHAJIM3  BOJIblHOrO  BACIOrAHCKOEO  BOJIOTA  no  RAH- 
HBIM  nPMEOPA  AVHRR  CnYTHHKOB  NO  A  A  HEnAPAMETPHHECKHM  AJirO- 
PHTMOM  KJIACCHcDHKALlHH 

H.B.  TKa.wieBa,  K.T.  IIpoTacoB  (Hncmumyrn  onmuxu  amMoccpepu  CO  PAH,  Tomck)  C6— 11 


CeKHHH  Dl.  MArHHTOCOEPHO-HOHOCOEPHLIE  B3AHMOAEftCTBHfl 


Dl-01 


Dl— 02 


ConpeAceAaTejiH  cckiihh:  B.A.  KoBajieHKO,  k.<J).-m.h.  B.H.  Cejkhh 

YCTHblE  ROKJlARbl  BmopnuK,  26  uiohh,  8:30-12:30.  Ma.nbiu  a  an 

8:30  rEOMArHHTHblft  KOEITPOJIb  CTIEKTPA  nEPEMElUAIOinHXCfl  HOHOCOEP- 
HblX  B03MY1HEHH$  no  /lAHHbIM  ITIOEAJIbHOft  CETH  GPS 
3.JI.  AcJjpaiiMOBHH,  E.A.  KocoropoB,  O.C.  JleciOTa,  H.H.  YrnaKOB,  A.JI.  flKOBei*  (Hu 

cmutnym  conneHHo-3eMnou  <pu3unu  CO  PAH,  Hpicymcn) 

8:45  BAPHAHHH  flPKOCTH  3MHCCHH  557,7  hm  3KBATOPHAJIbHEE  HH3KOIIIH- 
POTHOft  rPAHHHbl  ABPOPAJIbHOrO  cbOHOBOrO  CBEHEHHH  RO  HAHAJIA 
BPEtlKAnA 

B.A.  BejiHMKO,  P.H.  BopoeB,  T.B.  BopHCOB,  ,3,.r.  BamueB  (Hncmumyrn  K0CM0<pu3une- 
ckux  uccnedoeanuu  u  aaponoMuu  CO  PAH,  Hnymcn) 

9:00  CBH3b  COBbITHfl  PCA  H  BbICbinAHHft  SHEPrHHHbIX  3JIEKTPOHOB  C  nO- 
TOKAMH  nPOTOHOB  H  PEJIHTHBHCTCKHX  3JIEKTPOHOB  HA  rEOCTAHHO- 
HAPHOft  OPBHTE 

B.A.  Ky3bMHH  ( Hncmumyrn  KocMocpusunecnux  uccnedoeanuu  u  aaponoMuu  CO  PAH, 
Hnymcn) 

9:15  HOHOCOEPHBIE  nPO£BJIEHH5I  rEOMArHHTHBIX  nYJIbCAHHtt  B  BBICO- 
KHX  LUMPOTAX 

K).B.  JIhiiko,  P.A.  PaxMaTyjiHH ,  A.  IO.  IlauiHHHH  (Hncmumyrn  conneuno-aeMnou  cpu3UKu 
CO  PAH,  HpKymcn) 

9:30  HEKOTOPBIE  OCOBEHHOCTH  HABJIIO/IEHHfi  CPE^HEIHHPOTHblX  CHfl- 
HHft  H  B03MYIIlEHHft  3MHCCHK  BEPXHEft  ATMOCOEPbl  BO  BPEM5I  MAH 
HHTEIblX  BYPb  B  PErHOHE  BOCTOHHOft  CHBHPH 

A. B.  MHxaJieB  ( Hncmumyrn  conneunoseMuou  (pu3unu  CO  PAH,  HpKymcn) 

9:45  HETEnJIOBOfi  KOHTYP  3MHCCHH  557,7  hm  [OI]  B  nOJIHPHbIX  CHHHHRX 

B. M.  HniaTbeB,  C.B.  HracojiannuiH  (Hncmumyrn  KocMO(pu3WiecKUX  uccnedoeanuu  u  aa- 
pouoMuu  CO  PAH,  Hnymcn) 


Dl-03 


Dl— 04 


Dl-05 


Dl— 06 
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10:00  BAPHAHHH  KPHTMHECKHX  HACTOT  BO  BPEMfl  EYPb  B  HHKJIE  COJIHEH- 
HOfl  AKTHBHOCTM 

H.M.  Ilojxex,  O.M.  IlHpor,  JI.B.  HncTHKOBaf Hncmumyrn  coAnenno-3eMnou  cf>u3UKu  CO  PAH, 
HpKymcic)  Dl— 07 

10:15  HCnOJIb30BAHHE  £AHHbIX  HEKOrEPEHTHOrO  PACCEHHH55  PAJJHOBOJIH 
RJ. M  OUEHOK  rA30BOrO  COCTABA  TEPMOCCDEPbl 

JT.A.  menKHH,  r.II.  KyniHapeHKo,  T.M.  Ky3HeuoBa  (HHcmumym  cojineuno-seMnou  c]ju- 
3UKU  CO  PAH,  HpKymcK)  Dl— 08 

10:30  HAEJIIOflEHHfl  HOHOCOEPbl  BO  BPEMfl  MOIBHOfi  rEOMArHHTHOft  EYPH 
15-16  HIO JIX  2000  r. 

E.r.  UlnbineB,  A.B.  MeABe^eB,  B.E.  Hocob,  A.B.  3aBopim,  T.A.  5Kepe6poB, 

A.n.  IIoTexHH  (Hncmumyrn  cojinenno-3CMH0u  <pu3UKu  CO  PAH,  Hpuynicn)  Dl— 09 

IlepepbiB  10:45-11:00 

11:00  MO/JEJIbHOE  H3YHEHME  OTKJIHKA  CPE^HEIUMPOTHOft  MOHOCO>EPbI  HA 
BOJIbLUYIO  TEOMAraHTHYIO  BYPIO  25  CEHTflEPfl  1998  r. 

A. B.  TainHJiHH,  E.B.  PoMaHOBa,  EX.  IUnwHeB  (Hncmumyrn  cojineuno-3eMHou  <pu3utcu 

CO  PAH,  HpKymcK)  Dl-10 

11:15  JIOKAJIBHOE  YBEJIHHEHHE  HHTEHCHBHOCTH  nPOJlOJIbHblX  TOKOB  RO 
HAHAJIA  B3PbIBHOft  cBA3bI  CYBBYPH 

B. A.  BejiHiKO,  P.H.  BopoeB,  JET.  BaurneB  (Hncmumyrn  kocmo (}> u3uuec kux  uccnedoeanuu 

u  aaponoMuu  CO  PAH,  HuymcK)  Dl— 11 

11:30  XAPAKTEPHCTMKH  BOCCOE/IHHEHH5I  JIHHHft  MArHHTHOrO  IIOJM 

X.K.  BupHeT1’2,  B.C.  CeMeHOB3,  H.B.  EpKaeB4,  C.  MbioJiSaBJiep1’2,  K./Bk.  <J>appymas 

(1  Space  Research  Institute  of  Austrian  Academy  of  Sciences,  Graz,  Austria,  2University 
of  Graz,  Austria,  3CanKm-nemep6ypzcKuu  zocydapcmeennuu  ynuaepcumem,  4 Hncmumyrn 
Guuucjiumejibnozo  Modenupoeanun  CO  PAH,  KpacnonpcK,  5 University  of  New 
Hampshire,  USA)  Dl— 12 

11:45  rEHEPAHHfl  PA3HOCTH  3JIEKTPMHECKHX  nOTEHHHAJIOB  BCJIE/ICTBHE 
ME£JIEHHbIX  Y/lAPHblX  BOJIH  MTR,  PACIIPOCTPAHfllOIUHXCfl  BROJlb 
TPYBKH  MArHHTHOrO  nOTOKA  HO 

R.  JIaHrMeiip1-2,  H.B.  EpKaeB3,  B.C.  CeMeHOB4,  B.A.  IUaiiAypoB3’5,  X.K.  BnpHeT1-2, 

X.O.  PyKep1’2,  /EtD.  Borji1,  C.  Mbio;i6aHJiep1’2  (1  Space  Research  Institute  of  Austrian 
Academy  of  Sciences,  Graz,  Austria,  2 University  of  Graz,  Austria,  3 Hncmumyrn  euuuc- 
jiumejibnozo  Modenupoeanun  CO  PAH,  KpacnonpcK,  4CanKm-Hemep6ypzcKuu  zocydapcm- 
eenubiu  ynuaepcumem,  5 RpacnonpcKuu  zocydapcmeennuu  ynuaepcumem)  Dl— 13 

12:00  AHAJIH3  HAKJIOHHbIX  EbICTPbIX  Y/IAPHblX  BOJIH  C  YHETOM  AHH30TPO- 

nHM  MBJIEHMfl 

Borji1,  H.B.  EpKaeB2,  X.K.  BupHeT1’3,  X.O.  PyKep1'3,  C.  MbKhaOaHJiep1’3,  R.  JlaHr- 
Meilp1’3  O Space  Research  Institute  of  Austrian  Academy  of  Sciences,  Graz,  Austria, 

2 Hncmumyrn  aunucnumejibnozo  Modenupoeanun  CO  PAH,  KpacnonpcK,  3 University  of 
Graz,  Austria)  Dl— 14 

12:15  MCCJIE/IOBAHHfl  3P03HH  MArHHTOnAY3bI  flHEBHOfi  CTOPOHBI  HA 
CTAUHOHAPHOft  OPBHTE  C  HCIIOJIb30BAHHEM  JIAHHblX  WIND  H  GOES 
(1995-1998) 

C. M.  MbKwrfSaHjiep1'2,  K./Bk.  Oappyraa3,  X.K.  BnepHaT1’2,  B.C.  CeMeHOB4,  H.B.  EpKa¬ 
eB5,  /J.d).  Borjr1,  R.  JlaiiTMaftp1’2,  P.II.  JlennHHr6,  K.B.  OnuiBH6,  X.  CHHrep7  (1 Space  Re¬ 
search  Institute  of  Austrian  Academy  of  Sciences,  Graz,  Austria,  2University  of  Graz,  Aus¬ 
tria,  3University  of  New  Hampshire,  USA,  4CanKm-Hcmep6ypzcKuu  zocydapcmeennuu  ynu- 
eepcumem,  3 Hncmumyrn  euuucnwnenbnozo  Modenupoeanun  CO  PAH,  KpacnonpcK,  6NASA 
Goddard  Space  Flight  Center,  USA,  7NOAA  Space  Environment  Center,  Boulder,  USA)  Dl— 15 
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CTEH^OBblE  /IOKJIA/IbI  BmopnuK,  26  worm,  18:15-20:00 


MrHOBEHHblft  OTKJIHK  HOHOCOEPbl  HA  BHE3AHHOE  HAHAJIO  CHJIbHbIX 
MArHHTHbIX  BYPb 

9.JI.  A(J)paHMOBHH,  B.B.  Koao^epoB,  JI.A.  JIcohobhh,  O.C.  JlecioTa,  H.H.  YrnaKOB  Dl-16 

IIOBE/IEHHE  HOHOCOEPbl  HA/I  XAPbKOBOM  B  nEPHO/Ibl  TEOMArHHTHblX  BYPb 

E.H.  rpnropeHKO,  B.H.  JIbiceHKo,  C.B.  MepHHeB  Dl— 17 

BbICbinAHHE  3HEPrHHHbIX  3J1EKTPOHOB  H  3JIEKTPHHECKOE  nOJIE  KOHBEK- 
IIHH  B  nEPHO/I  IIPOXO)K/IEHHfl  BbICOKOCKOPOCTHbIX  nOTOKOB  COJI- 
HEHHOrO  BETPA 

B.A.  Ky3bMHH  Dl-18 

ZIOJirOTHblE  BAPHAIIHH  HOHOCOEPIIblX  nPOUBJIEHHf!  rEOMArHHTHOfl  BYPH 

3.C.  Ka3HMHpoBCKHii,  O.M.  Flnpor,  H.M.  IloJiex,  JI.B.  HncniKOBa  Dl-19 

PEAKI1HH  CJIOtf  FI  HOHOCOEPbl  HA  B03/IEftCTBHE  HA  TEPMOCOEPY  MATHH- 
TOCOEPHblX  nPOlIECCOB 

JI.A.  IIIenKHH,  r.II.  KyuiHapeHKo  Dl-20 

OUEHKH  ME>KrO/IOBOft  H3MEHHHBOCTH  COCTABA  TA3A  HA  BbICOTE  120  km 
HA/I  HPKYTCKOM  no  H3MEPEHHHM  CTEnEHH  PA3BHTHB  CJIOH  FI 
JI.A.  IIIenKHH,  r.II.  KymHapeHKo,  T.M.  Ky3HenoBa  Dl-21 

IIOJIOFKEHHE  nOJIHPHOK  CTEHKH  T/IABHOrO  HOHOCOEPHOrO  nPOBAJIA  B  YT- 
PEHHEM  CEKTOPE  B  MArHHTOCnOKOflHbIX  YCJIOBHHX 

A. E.  CienaHOB,  B.JI.  XajmrioB,  E./I.  Boii/iapa  Dl-22 

HOHOCOEPHblE  SOOEKTbl  COJIHEHHOrO  3ATMEHHH  11  ABrYCTA  1999  r. 

B. H.  TapaH,  E.H.  TpHropenKo  Dl-23 

OCOBEHHOCTH  nOBE/IEHHfl  HOFIOB  BO/IOPO/IA  BO  BHEIUHEfl  HOHOCOEPE 
HA/I  XAPbKOBOM 

B.H.  TapaH,  E.H.  rpnropeHKO,  T.A.  Khhuiko  Dl-24 

nAPAMETPbl  HOHH3HPOBAHHOft  H  HEflTPAJIbHOft  KOMnOHEHT  BEPXHEft  AT- 
MOCOEPbl,  nOJIYHEHHblE  no  /lAHHbIM  HEKOrEPEHTHOrO  PACCEAHH5I 
J\. A.  /l3io6aHOB,  B.H.  TapaH,  B.K.  BoroBCKHH  Dl-25 

A3HMYTAJIbHAH  ACHMMETPH5I  OEJTACTEft  BTEKAIOI1IHX  H  BblTEKAIOUIHX  H3 
HOHOCOEPbl  nPO/IOJIbHbIX  TOKOB  B  MOMEFIT  HAHAJIA  B3PbIBHOft  OA- 
3bl  CYBBYPH 

B.A.  Be^HHKo,  P.H.  BopoeB,  MT.  TejibSepr  Dl-26 

BAPHAIIHH  BbICOTbl  MAKCHMYMA  CJI05I  E  BO  BPEM.3  rEOMArHHTHbIX  B03- 
MYUIEHHft 

T.T.  JKHBOJiyn  Dl-27 

BJIHHHHE  3HAKA  MMn  HA  BAPHAIIHH  FMIN 

3.K.  3HKpan,  JI./I.  OnjumnoB  Dl-28 

O/IHOBPEMEHHblE  HAEJIIO/IEHHfl  Y3KHX  nPOBAJIOB  HOHH3AIIHH  B  /IBYX 
nOJIYIUAPHHX 

JI.B.  IUecTaKOBa,  3.K.  3HKpan,  A.E.  GrenanoB  Dl-29 

rEHEPAIIHFI  3/IEKTPHHECKOrO  nOJM  B  IIJIA3MEHHOM  CJIOE 

B.B.  /leHHceHKO,  A.B.  KnTaeB  Dl-30 

PACIIPOCTPAHEHHE  ME/IJIEHHbIX  Mr/I-BOJIH  B/IOJIb  /IHnOJIbHbIX  MArHHT¬ 
HbIX  TPYBOK 

H.B.  EpKaeB,  B.A.  Ulafl^ypoB  Dl-31 
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BJIHflHHE  KPMBH3HbI  H  TOJIIUHHbl  MArHHTOnAY3bI  HA  EE  HEYCTOftHHBOCTb 

H.JI.  ApuiyKOBa,  H.B.  EpKaeB  Dl— 32 

HCCJIE/IOBAHHE  OYHKHMH  OTKJIHKA  BHEIlIHErO  PA/IMAHHOHHOrO  nOflCA 
3EMJIH  HA  KPYnHOMACUITABHblE  B03MYIU,EHHH  COJIHEHHOrO  BETPA 
H.B.  Kouijihk  Dl-33 

nPHHUHn  COXPAHEHMH  B  MO/IEJIMPOBAHHH  CAMOOPrAIIH3AH,HH  ATMO- 
COEPHblX  H  HOHOCfDEPHblX  nPOUECCOB 

K).H.  PycHHOB  Dl— 34 


CeKiMH  D2.  HEOAHOPO^HAH  CTPYKTYPA  HOHOCO>EPbI 
Conpe/ice/iaTeJiH  cckiihh:  #.([>. -m.h.  B.E.  KymmbiH,  k.<J>.-m.h.  A.II.  IIoTexHH 

YCTHblE  /lOKJIA/Jbl  BmopmiK,  26  utonn,  14:00-16:15.  Majibiu  3cui 

14:00  PEAKH,Mfl  MOHOCcPEPbl  HA  MAJIblE  H  BOJIbUIHE  COJIHEHHblE  BdlbHIIKH 
no  £AHHbIM  HIOBAJIbHOft  CETH  GPS 

3.JI.  AcJ)paHMOBHH,  A.T.  AjiTbiimeB,  B.B.  IpenHeB,  JI.A.  JIcohobh'i  (Hncmumyrn  connen- 
H0-3CMH0U  (pu3UKU  CO  PAH,  Hpuyincu)  D2— 01 

14:15  OCOEEHHOCTH  CBEHEHHB  HCKYCCTBEHHblX  0BPA30BAHHft  B  CYME- 
PEHHOE  BPEMH  HA  BblCOTAX  BEPXHEft  ATMOCOEPbl 

T.C.  Ky/ipaiueB,  B.T.  KoBTyHenKo  (Hprcymctcuu  gochhuu  aouatyuonnuu  uHxenepnuu  un- 
cmumym)  D2— 02 

14:30  HABJIIO/IEHHE  MOIItfiblX  KOrEPEHTHbIX  3XO  BO  BPEMH  MArHHTHOtt 
BYPH  15-16  HIOJIH  2000  r. 

O.H.  BepHrapflT,  T.A.  >Kepe6noB,  A.II.  IIoTexHH,  B.r.  IUnbraeB  (Hncmumyrn  cojineuno- 
3eMHOU  (pu3UKU  CO  PAH,  HpKymcK)  D2-03 

14:45  O  KHHETHHECKOft  TEOPHH  HOHHO-3BYKOBOfl  HEYCTOfiHHBOCTH  B 
E-CJIOE  HOHOCcbEPbl 

IO.A.  CyKOBaTOB  (AnmaucKuu  zocydapcmeennuu  ynuaepcumem,  Eapnayn)  D2-04 

15:00  TOZIOBblE  H  ME>KrO/IOBbIE  H3MEHEHHH  nAPAMETPOB  CnOPA^MHECKO- 
ro  CJIOfl  E  HOHOCcbEPbl  HA#  BOCTOHHOft  CHEMPblO  H  CEBEPO- 
BOCTOKOM  POCCHH 

A. B.  Bhhhbkhh,  B.B.  KasaHuesa  (Hncmumyrn  kocmuucckux  uccnedoeanuu  u  pacnpo- 
cmpanenuH  paduoeojin,  naparnywca  KaMuamcKou  o6a.), 

B. d>.  IleTpyxHH,  E.A.  IIoHOMapeB,  H.A.  Cyrap™  ( Hncmumyrn  comieuuo-3eMuou  <pu3UKu  D2-05 
CO  PAH,  HpnymcK) 

15:15  AHOMAJIbHOE  COCTOHHME  BEPXHE&  ATMOCOEPbl  B  1984-1985  rr. 

A.B.  BmiHUKHii,  B.B.  Ka3anucBa  (Hncmumyrn  kocmuhcckux  uccnedoeanuu  u  pacnpo- 
cmpanenun  paduoeojin,  naparnywca  KaMuamcKou  o6n.),  B./E  KoKoypoB,  B.d>.  IleTpy- 
xuh,  H.A.  CyTbipHH  (Hncmumyrn  cojineHno-3eMnou  (pu3uuu  CO  PAH,  Hpicymcic)  D2-06 


IlepepMB  15:30—16:00 

16:00  AHAJIH3  YCTOftHHBOCTH  nJIA3MbI  BHEIHHE#  HOHOCcbEPbl 

M.B.  Tojicthkob,  B.B.  HBaHOB  (Hpnymacuu  zocydapcmaennbiu  ynuaepcumem) 


D2-07 
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CTEHAOBblE  AOKJIA/tbl  BmopuuK,  26  utoun,  18:15-20:00 

HEO/JHOPOXtHAfl  CTPYKTYPA  BblCOKOIUHPOTHOft  HOHOCOEPbl  no  HAEJIIO- 
£EHHRM  B  HOPHJIbCKE 

K).B.  JlnnKO  D2— 08 

H3MEHEHHE  CIIEKTPA  HOHOCOEPHBIX  HEO^HOPO/IHOCTEft  B  nEPHO£  3EM- 
JIETPSICEHH5I 

H.H.  no^ae^bCKHH  D2-09 

CPABHEHHE  A AHHbIX  HPKYTCKOrO  PA£APA  HEKOrEPEHTHOrO  PACCERHHR  C 
ME>K^YHAPO/IHOft  CnPABOHHO#  MO^EJIblO  HOHOCOEPbl  IRI-95 

A. n.  IIoTexHH,  O.H.  BepHiap^r,  A.B.  3aBopHH,  B.r.  UlnbrneB,  A.B.  TaiunjmH  D2-10 

BJIHRHHE  /JHHAMMHECKOrO  PE7KHMA  ATMOCOEPbl  HA  YCJIOBHH  norjIOIBE- 
HHH  H  OTPA7KEHHH  PA/IHOBOJIH  H  HA  BEPORTHOCTH  HABJIIO/IEHHft 
CnOPAflHHECKHX  CJIOEB  E  HOHOCOEPbl 

B. O.  IleTpyxHH,  E.A.  IIoHOMapeB,  H.A.  CyrapHH  D2-U 

CE30HHAB  H3MEHHHBOCTb  CYTORHBIX  BAPHAUHft  BEPORTHOCTEft  HAEJIIO- 
AEHHR  CnOPA^HHECKOrO  CJIOB  E  HOHOCOEPbl  HAfl  BOCTOHHOft  CH- 
BHPBIO  B  3ABHCHMOCTH  OT  HACTOTbl  30H/IHP0BAHHR 

B.O.  IleTpyxHH,  E.A.  IIoHOMapeB,  H.A.  CyTbipHH  D2-12 

nPOHCXOXC/tEHHE  H  3BOJHOIIHH  CJIOHCTOfi  CTPYKTYPbl  HOHOCOEPbl  H  AT¬ 
MOCOEPbl 

K).H.  PyciiHOB  D2— 13 


CeKiiHH  D3.  /JHCTAHIJHOHHhIE  METOAbI  30HAHP0BAHHH  HOHOCOEPbl 
H  TEPMOCOEPbl 

ConpeAce^aTejiH  ceKiiHii:  #.<}). -m.h.  3.JI.  A<J>paftMOBi™,  k.(J).-m.h.  B.A*  Tepememco 

nPMiyiAIUEHHblft  AOKJIAA  Cpeda,  27  umna,  16:00-16:30.  Bojibtuou  3aji 

16:00  PA/lHOTOMOrPAOHH  HOHOCOEPbl  H  ATMOCOEPbl 
B.E.  KyiiHUbin  (Mockoockuu  zocydapcmaemmu  ynueepcumem), 

B./J.  TepemeHKO  ( Hojinpuuu  zeocpu3uuecKuu  imcmumym,  MypMcmcK)  D3— 01 

YCTHblE  /lOKJIAZlbl  Cpeda,  27  utoun,  16:30-18:30.  Majibiu  3oji 

16:30  flHATHOCTHKA  HOHOCOEPHbIX  HEO/JHOPOflHOCTEft  METO/JOM  BEPTH- 
KAJIbHOrO  ZtOnJIEPOBCKOrO  30H£HP0BAHHfl:  HHCJIEHHblft  3KCIIEPH- 
MEHT 

A.B.  Bapa6aHOB,  B.B.  Hbbhob  ( MpKymcKuu  zocydapcmeennuu  ynueepcumem)  D3-02 

16:45  BOCCTAHOBJIEHHE  BbICOTHOrO  IIPOOHJM  SJIEKTPOHHOfl  KOHREHTPA- 
HHH  B  HOHOCOEPE  no  flAHHbIM  PETHOHAJIbHOfl  CETH  GPS 

/J.A.  PbiacKOB,  B.B.  HepHyxoB  (MpKymcKuu  eoennuu  aeuau,uonnuu  unxcenepnuu  uncmumym)  D3— 03 

17:00  METOAbI  OTIHCAHHH  BblXOflHblX  CHrHAJIOB  JIHM-30H/IA 

M.A.  /JaBbmenKO,  O.H.  Bcpurap/iT,  H.B.  Hjilhh,  C.B.  MHxaftjioB,  B.E.  Hocob  (Hh- 
cmumym  coAneuno-3eMnou  cpu3unu  CO  PAH,  HpKymcK)  D3— 04 

17:15  HCnOJIb30BAHHE  METO/lOB  HHTErPAJIbHOrO  nPEflCTABJIEHHfl  AAA 
MOMEHTOB  nOJIfl  B  3 ATARAX  TOMOTPAOHHECKOfl  /JHATHOCTHKH  TPO- 
nOCOEPbl  H  HOHOCOEPbl  3EMJIH 

A.B.  Ky.maccKHH,  C.H.  Kojicchhk,  M.B.  Thhhh  (MpKymcKuu  zocydapcmaemiuu ynueepcumem )  D3-05 
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17:30  /IHATHOCTHKA  HH3KOIUHPOTHOfl  HOHOCOEPbl  IIO  HOHOrPAMMAM 
TPAHCSKBATOPHAJIbHOrO  KB-PACnPOCTPAHEHHH 

B.H.  KypKHH,  r.B.  Kotobhh,  C.H.  IIoHOMapHyK  (HHcmumym  cojineunoseMnou  (pu3unu 
CO  PAH,  HpuymcK.),  C./Bk.  AH^epcoH,  B./E  Bapa  (Defense  Science  Technology  Or¬ 
ganization,  Australia)  D3-06 

17:45  BOCCTAHOBJIEHME  nPOOH/M  3/IEKTPOHHOf!  KOHHEHTPAHHH  OEJIACTH 
E  HOHOCOEPbl  IIO  H3MEPEHHRM  300EKTA  OAPAAEH  HA  HPKYTCKOM 
PA/IAPE  HP 

BT.  IIInbiHCB  ( Hncmumym  cojinennoseMuou  cpu3UKU  CO  PAH,  HpKymcK.)  D3— 07 

18:00  CPE/IHEBOJIHOBAH  PA/IHOJIOKAIIHH  nOJHIPHOft  ME30COEPH  JIETOM  1999  r. 

B./J,.  TepemeHKO,  E.B.  BacmibeB,  C.M.  HepHHKOB,  M.B.  Hkhmob,  H.A.  Obhhhhhkob, 

B. A.  TepemeHKO,  A.M.  TapHHenKO  (Hojinpubiu  zcocfnamecumi  uncmumym,  MypMancu)  D3-08 

18:15  COJIHEHHO-3EMHAH  OnTHKA  -  HHOOPMAHHOHHAfl  BA3A  /I/HI  MO/IEJIH- 
POBAHHH  H  nP0rH03A  HOHOCOEPHOfl  H  KOCMHHECKOft  norO/Ibl 

C. B.  ABaKHH  (PocydapcmeeHHbiu  onmunecuuu  uncmurnym,  Cauum-H emep6ypz)  D3—09 

CTEHAOBblE  AOKJIAAbl  BmopnuK,  26  uiohh,  18:15-20:00 

OCOEEHHOCTH  H3MEPEHHH  nAPAMETPOB  HOHOCOEPbl  CPE/ICTBAMH  KOPPE- 
JHIllHOUHOft  OBPABOTKH  EIEKOrEPEHTHO  PACCEHHHOrO  CHrHAJIA 
B.H.  JlbiceHKO,  A.H.  EpeMHH,  IO.B.  MepHHK  D3— 10 

HCCJIE/IOBAHHH  /IHArPAMMbl  HAnPABJIEHHOCTH  HPKYTCKOrO  PA/IAPA  HE- 
KOrEPEHTHOrO  PACCEHHHH  no  PE3Y/IBTATAM  PAAHOACTPOHOMHHE- 
CKHX  HABJHO/IEHMtt 

A. B.  MeflBe^eB,  A.B.  3aBopHH,  B.A.  Jle6ejxeB,  B.H.  JlyfibimeB,  B.E.  Hocob  D3— 11 

PA3/IEJIEHHE  /IBYX  nEPEKPbIBAIOmHXCR  CHrHAJIOB  nPM  BOJIHOBOM  30HAH- 
POBAHHH  HOHOCOEPbl 

KT.  PaTOBCKnii ,  A.B.  MeflBeaeB  D3— 12 

HCnO/Ib30BAHHE  /lAHHbIX  HAKJIOHHOrO  30H/IHPOBAEIHH  HOHOCOEPbl  /UH5 
OnPE/IE/IEHHH  EE  TOHKOft  CTPYKTYPbl 

B. H.  Ca5KiiH,  H.T.  A<J)aHacbeB,  A.A.  3K»ceHbix,  M.K.  HBejibCKaa,  M.B.  Thhhh, 

B.E.  YuynKOB  D3-13 

Bbl/IEJIEHHE  HPRMOft  YJIbTPAOHOJIETOBOft  PA/IHAHHH  nPH  H3MEPEHHRX 
CHEKTPOOOTOMETPOM  C  IHHPOKOft  BXOAHOfl  AnEPTYPOtl 

A. IO.  IIIajiHH,  A.B.  MHxajieB  D3-14 

/lOn/IEPOBCKHE  M3MEPEHHR  BO  BPEMH  nPOBE/IEHHH  AKTHBHOTO  n/IA3MEEI- 
HOrO  3KCIIEPHMEHTA  «NORTH  STAR» 

H.O.  E.naroBemeHCKaH ,  K.H.  PopejihiH,  B.B.  Kjthmchko,  n.M.  IlaropCKHH  D3— 15 

BJIHRHHE  r/IOBA/IbHbIX  B03MYIIIEHHft  HOHOCOEPbl  HA  /lOn/IEPOBCKHE 
CnEKTPbl  OT/IE/IbHblX  MO/I  PA/IHOJIHHHH  XABAPOBCK  -  ftOIIIKAP-OJIA 

B. A.  HBaHOB,  A.A.  Kojihcb  D3-16 

OHEHKA  nAPAMETPOB  HOHOCOEPIIblX  HEO/HIOPO/IHOCTEft  no  AHCnEPCH- 
OHHblM  XAPAKTEPHCTHKAM  PA/IHOJIHHHft 

B.A.  HBaHOB,  A.B.  HBanoB,  A.A.  Ko.meB  D3— 17 

BJIHRHHE  CE30HHMX  H  HHKJIHHECKHX  BAPHAHHft  TEPMOCOEPHbIX  nAPA¬ 
METPOB  HA  HOHHYIO  HHTEHCHBHOCTb  KPACHOft  JIHHHH  ATOMAPHOTO 

khcjiopoaa 

P.A.  Kohohob,  A.B.  TamHJiHH  D3— 18 
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AZtAITraBHA5I  PErHOHAJIbHAH  MO£EJIb  nOJIHOrO  3JIEKTPOHHOTO  CO£EP)KA- 
HHH 

B.B.  HepHyxoB,  A.fl,.  Ba3ap5KanoB,  M.A.  MexceTOB  D3-19 

HHTErPAJIbHOE  nPE/lCTABJIEHHE  flJIfl  nOJIfl  BOJIHbl,  PACTIPOCTPAHHIOmEilCfl 
B  CPE£E  CO  CJIYHAftHblMH  HEO£HOPO£HOCTflMH  PA3JIHHHbIX  MAC- 
niTABOB 

M.B.  Thhhh,  C.H.  Kojicchhk  D3-20 

PE3yJIbTATbI  H3MEPEHHft  TEMITEPATYPhl  H  HJIOTHOCTH  HEftTPAJIbHOft  AT- 
MOCOEPbl  HA  Bbl COTAX  90-110  km  JIETOM  1999-2000  rr.  C  nOMOIBblO  MC- 
KYCCTBEHHblX  ITEPHO/IHHECKHX  HEOflHOPO/IHOCTEft 

A.B.  TojiManeBa,  B.B.  Ecjihkobhh  D3— 21 

OIIPE/IEJIEHHE  nAPAMETPOB  BEPXHEft  ATMOCcDEPbl  C  IIOMOmblO  MCKYCCT- 
BEHHblX  IIEPHO/IHHECKHX  HEO^HOPO^HOCTEft 

A.B.  TojiManeBa,  H.B.  BaxMeTbeBa,  B.B.  EejmKOBHH  D3-22 

HOBblft  nORXOR  K  nPOEJIEME  IlPOCTPAHCTBEHHOfii  3PTOZIHHHOCTM  nPH 
HAKJTOHHOM  30H/IHPOBAHMH  CJIYHAftHO-HEO/IHOPO/IHblX  PEOPATH- 
PYIOH1HX  CPER 

A.T.  Bo.ior^nn,  B./J.  TyceB,  JI.H.  IIpnxo/ibKO  D3-23 

OHTMMH3AHMH  H3MEPEHHH  CKOPOCTH  £PEftOA  MOHOCOEPHOft  nJIA3MbI 
METO/IOM  HEKOrEPEHTHOrO  PACCEHHHB 

JI.H.  EMejibHHOB  D3— 24 


CeKiiHH  D4.  PACIIPOCTPAHEHHE  PAAHOBOJIH  B  HOHOC<PEPE 


Conpe/icejiaTejiH  ceKproi:  H.H.  OpJios,  M.B.  Thhhh 

YCTHblE  /JOKJIA/Ibl  BmopmiK,  26  wona,  16:15~17:00.  Majibiu  3aji 

16:15  TEOMArHHTHblE  B03MYIHEHHH  H  OYHKIIHOHHPOBAHHE  HABHrAHHOH- 
HOft  CHCTEMbI  GPS 

9.JI.  A<t)paftMOBHM,  O.C.  JlecioTa,  H.H.  YuiaKOB  (Mncmumyrn  comeunoseMHOu  (pu3UKu 
CO  PAH,  HpnymcK)  D4— 01 

16:30  OBPATHOE  PACCEHHHE  OT  CJIOHCTO-HEO£HOPO/IHOft,  HECTAHHOHAP- 
HOft  HOHOCOEPbl 

H.H.  OpjioB  ( HHcmumym  cojiHenno-3eMnou  <$u3uku  CO  PAH,  MpHymcn)  D4-02 

!6:45  KOMnjIEKC  METO/IHK  KOPPEKItflH  BA30B0ft  MO/IEJIH  HOHOCcBEPHOrO 
/lEKAMETPOBOrO  PA/IHOKAHAJIA  HA  TEKYLUHE  YCJIOBHH 

B.H.  CaxcHH  (HpKymcKuu  zocydapcmeennuu  ynmepcumem )  D4— 03 


CTEH/JOBblE  flOKJIAAbl  BmopnuK,  26  utonn,  18:15-20:00 

OB  ACHMMETPHH  PACnPE£EJIEHHft  HHflEKCA  PEOPAKHHH  B  BOCTOHHblX  PE- 
THOHAX  POCCHH 

H.LJ.  ToM6oeB,  A.C.  BaTopoes,  B.E.  MyHKoeB  D4-04 

O  CTPYKTYPE  CKTHAJIA  3Ar0PH30HTH0r0  PA^HOJIOKATOPA  MOPCKOft  nO- 
BEPXHOCTH 

M.B.  HraaTeHRO,  M.B.  Thhhh  D4-05 
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HCCJIEZIOBAHMH  HACTOTHO-BPEMEHHblX  XAPAKTEPHCTHK  IIE/IEPCEHOBCKHX 
MO  A  HA  TPACCAX  POCCHftCKOft  CETH  J1HM-M0H030H/J0B 
B.A.HB3HOB,  H.B.  Pji6oBa,  A-B.  Ckbopuob,  H.H.  IIofl/iejibCKHH,  C.B.  Po3aHOB 

A^AIITAHHOHHblE  B03M0>KH0CTH  MO^EJIH  IRI  B  IlP0rH03HP0BAHHM  XA- 
PAKTEPMCTMK  flEKAMETPOBblX  PA/IHOTPACC 
r.B.  Kotobhh,  C.B.  MHxaftjioB 

BbIHHCJIEHHE  KOMIIJIEKCHblX  K0300HH.HEHTOB  OTPA>KEHHH  H  CTPYKTYPbl 

nojw  b  heo/ihopo^hoK  norjioin,AiomEK  hohocoepe  metoziom  npo- 
TOHKH 

JI.H.  IlpHxoflbKo,  B./H  TyceB,  A.T.  Bojioitihh 


CeKUHH  E1-E4.  CTPYKTYPA  H  /JHHAMHKA  CPEAHEft  ATMOCOEPbl 

ConpeAceAaTejiH  cenmnii:  HJieH-KOpp.  PAH  B.B.  3yeB,  a.(J).-m.h.  B.B.  KouiejieB 

IIPHrJIAIIIEHHblE  /JOK/IA/lbl  JIonedeAbHUK,  25  utonn,  9:15-10:30.  Bojibuiou  3a a 

9:15  COBPEMEHHblE  nPOBJIEMbl  COJIHEHHO-3EMHOK  <PH3HKM 

T.A.  5Kepe6ijoB  (Hncmumyrn  coAneunoseMnou  dfmuKu  CO  PAH,  Hpicymcn)  E-01 

9:45  HCTOPHH  C03ZIAHHH  H  PA3BMTHH  AKAZlEMHHECKOft  HAYKH  B  TOMCKE 

B.E.  3yeB  (HHcmumym  onmuuu  aniMoccfepu  CO  PAH,  Tomck)  E— 02 

10:15  B03/IEftCTBHE  CTPATOCOEPHOrO  nOTEIIJlEHHB  HA  nAPAMETPbl  CPEZb 
HEfl  H  BEPXHEH  ATMOCcbEPbl 

B.B.  KomejieB,  T.A.  7Kepe6uoB,  H.A.  A6ymeHKo,  C.A.  TauiHJiHH,  A.B.  MuxajieB, 

P.A.  Kohohob,  H.B.  MeflBeaeBa,  A.K).  IUamH,  3.JI.  AcJ>paftMOBm,  O.C.  JleciOTa  (HH¬ 
cmumym  coAHCHHOseMHOti  cpu3UKu  CO  PAH,  Hpuymcic)  E-03 


IlepepbiB  10:45—11:00 

11:00  PA/IHAHHOHHO-AKTHBHblE  COCTABJWKDIHHE  B  TOJI1I1E  ATMOCcbEPbl 
HEHTPAJIbHOft  HACTH  EBPA3HH 

B.H.  Ape<J)bCB,  O.B.  KarnnH  (Hncmumym  3K.cnepunenmanbnou  Memeoponozuu,  OAhuhck) 

B.K.  CeMeHOB  (Kupzu3CKuu  zocydapcmeennuu  nayuonaAbnuu  ynuaepcumem,  Euuikck)  E  04 

yCTHblE  /lOKJIAAbl  IIoHedeAbHUK,  25  uionn,  10:30-13:15.  BoAbiuou  3a a 

11:30  HCCJIEHOBAHHE  BJIHHHHH  PACnPOCTPAHEHHH  TPABHTAHHOHHOfl 
BOJIHbl  HA  PACnPE/lEJIEHHE  BTOPOCTEnEHHbIX  H30TOnOB  B  CPEZIHHX 
CJIOHX  ATMOCcbEPbl 

ZIhch  Ho  Key  (Center  for  Space  Sciences  and  Applied  Research  of  the  Chinese  Academy 
of  Sciences,  Beijing,  China)  ^ 

11:45  nOBEHEHHE  TEMnEPATYPHOrO  PE>KHMA  HH>KHEft  TEPMOCOEPbl  BO 
BPEMfl  3HMHErO  CTPATOCcbEPHOrO  nOTEnJIEHHH 

B.M.  HraaTbeB,  C.B.  HmcojiauiicHH  (Hncmumyrn  K.ocMocf>u3uuecKUX  uccnedoaanuu  u  as- 
Pohomuu  CO  PAH,  flKymcn)  ® 

12  00  HCCJIE/tOBAHHH  nPOCTPAHCTBEHHO-BPEMEHHbIX  CBH3Eft  ME>K  ZIY  ME- 
TEOPOJIOrHHECKHMH  nAPAMETPAMH  CTPATOCcbEPbl  H  HHHAMHKOH 
OBHlErO  CO/lEP)KAHHH  030HA 

A.K).  EcjiHHCKaH,  9.C.  Ka.WMHpoBCKHH,  H.A.  A6ymeHKo  (Hncmumyrn  coahcuho-scmhou 
(pu3UKU  CO  PAH,  HpKymcu)  E-07 
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12:15  A/1AIITHBHOE  nP0TH03HP0BAHME  flHHAMHKH  030H0B0r0  CJIOfl 

H.K).  CaKarn,  B.B.  KaniKHH,  K).II.  JlaiiKHH  ( KpacHoapaaiii  zocydapcmeemuu  mexuuue- 
ckuu  ymioepcumem) 

12-30  HYBCTBMTEJIbHOCTb  KJIHMATA  CTPATOCOF.Pbl  H  ME30COEPbI  K  HA- 
BJnOflAEMOMY  H3MEHEHHIO  KOHU.EHTPAU.HH  030HA  H  YTJIEKHCJIOTO 
TA3A 

E.M.  Bojioahh  ( Mncmumyrn  GbmucjwmcjibHoii  MameuamuKu  PAH,  Mockgci) 

12:45  BOCCTAHOBJIEHHE  IIPOCTPAHCTBEHHO-BPEMEHHOrO  PACnPEflEJIEHMfl 
METEOPOJIOTHHECKHX  nOJIEft  no  flAHHblM  HAEJIIOflEHHft 
E.r.  KjiHMOBa  ( Hncmutnym  eunucJiumeJibHux  mexuonozuu  CO  PAH,  Hoeocu6upcK) 

13:00  TEOPETMHECKOE  MO/JEJIMPOBAHHE  ^AJIbHErO  BOJIHOBOTO  B03flEflCT- 
BMB  AHTAPKTHHECKOrO  030H0B0r0  HCTOHHHKA  ATMOCOEPHbIX  TEP- 
MMHECKHX  IIPHJ1HBOB  HA  TEPMOTH/IPO.ZIMHAMHHECKOE  COCTOHHHE 
BEPXHEft  ATMOCOEPbl  CEBEPHOrO  nOJIYIHAPHfl 

A.A  raBpHJioB1,  A.n.  Kanrnja2,  O.B.  KaiiAajioB1  O. HnO  «Tau<pyH»,  OShuhck,  2Moc- 
kogckuu  zocydapcmoeHHbiu  ymioepcumem) 


CTEH/lOBblE  £OK.JIA,a,bI  IloHedejibHUK,  25  worm,  18:15-20:00 

flHATHOCTHKA  /IHHAMHHECKOTO  PEJKHMA  MESOCOEPbl-TEPMOCOEPbl  no 
LAHHbIM  MOHOCOEPHbIX  H  rEOMArHHTHbIX  HABJIIO/IEHHfi 

A. B.  Bhhhukhh  E-12 

AKYCTHKO-rPABHTAHHOHHblE  BOJIHBI  B  HH>KHEti  HOHOCOEPE:  HAEJIIO/IE- 
HME  METOZIOM  HCKYCCTBEHHblX  nEPHO/IHHECKMX  HEO/IHOPOZIHO- 
CTEft  H  TEOPETHHECKOE  MO/IEJIHPOBAHHE 

H.B.  BaxMeTbeBa,  T.H.  TpHropheB  E-13 

HCCJIE/IOBAHHE  £HHAMMKH  CTPATOCOEPHOIT)  nOTEIUIEHHB  B  A3HATCKOM 
PErMOHE  HA  OCHOBE  /JAHHBIX  CnYTHHKOBBIX  HABJIIOflEHHfl 

B. B.  KomejieB,  H.A.  A6yuieHKO,  C.A.  Tammiim  E-14 


MHKPOBOJIHOBAH  YJIbTPAPEOPAKTOMETPHH  ATMOCOEPbl 
P.3.  IIIapHnoB,  A.B.  AjieKceeB 

TEOPEMbI  MATEMATHHECKOK  OH3HKH  O  COBCTBEHHOfl  H  BHYTPEHHEft  TPA- 
BHTAHHOHHOfi  HEYCTOftHHBOCTH  COEPOHJAJIbHOfl  ATMOCOEPbl 

P.B.  OHjmnnoB 

K  B03MOJKHOCTH  HCCJIE/J.OBAHH5I  BOJIHOBbIX  nPOHECCOB  B  nPH3EMHOft 
ATMOCOEPE  C  nOMOIHbK)  COJIHEHHOTO  TEJIECKOnA 
H.H.  Ko6aHOB 


MOJIEJIHPOBAHME  TPAEKTOPHft  PACnPOCTPAHEHHH  BHYTPEHHHX  TPABHTA- 
HHOHHblX  BOJIH  B  ME30COEPE  M  HIDKHEft  TEPMOCOEPE 

H.K.  EapcynoBa,  H.A.  CyTbipHH  E-18 

CE30HHbIE  OCOBEHHOCTM  nPO£BJIEHM5I  nJIAHETAPHbIX  BOJIH  B  030HE  HA 
CPE/IHHX  IUHPOTAX 

T.B.  Bepracosa,  3.C.  Ka3HMHpoBCKHH,  A.K).  EejnmcKaH  E— 19 

KOMnJIEKCHblE  H3MEPEHHH  OCO,  YO-B  H  N02  B  BYPHTHH 

E.B.  EaTyeBa,  A.B.  Ba3apoB  M.B.  TpmuaeB,  B.B.  3,/cb,  C.B.  Cmhphob  E-20 

B3AHMOCBH3b  BAPHAHHfl  OBIHETO  COAEP)KAHPIfl  OSOHA  H  BETPOBOTO  PE- 
>KHMA  B  HHJKHEft  TEPMOCOEPE  B  HHKJIE  COJIHEHHOft  AKTHBHOCTH 
T.B.  BepracoBa,  3.C.  Ka3HMHpoBCKHi1  E— 21 
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HEPEryjIHPHblE  BAPHAUHM  nPH3EMHOft  YJIbTPAOHOJIETOBOfl  PA/IHAUHH 

A. B.  MuxajieB,  M.A.  HepimroBCKaa,  A.K).  IHhjihh  E-22 

CPABHEHHE  H3MEHEHMtt  ^BYOKHCH  A30TA  B  CTPATOCOEPE  HA£  3BEHHTO- 
POZIOM  H  TOMCKOM 

M.B.  TpHiuaeB,  B.B.  3yeB,  A.C.  Ejioxob  E-23 

BEPTHKAJIbHOE  PACnPE/JEJIEHME  030HA  HA£  TOMCKOM  no  /lAEIHbIM  JIH- 
ZIAPHblX  HABJUO/IEHHft  B  1996-2001  rr. 

C.H.  /Jojimfi,  C.Jl.  BoH/iapeHKo,  B.B.  3yeB,  A.B.  HeB3opoB,  C.B.  Cmhphob  E-24 

nbUIb  B  CTPATOCOEPE  no  CYMEPEHHblM  OOTOMETPKHECKMM  H3MEPEHHHM 

H.  MaTeuiBHJin,  HD.  MareuiBUJiH,  JItk.  MareuiBiuiH,  O.  ABca^acaHHUiBHJiH  E-25 

HCCJIE/tOBAHHE  CPE£HEft  ATMOCOEPbl  (D-OBJIACTM  PIOHOCOEPbl)  C  nOMO- 
mblO  HCKYCCTBEIIHblX  FIEPHO/IHHECKHX  HEO/BIOPO/UIOCTEfi 

B. B.  Be^HKOBHH,  E.A.  BeHeflHKTOB  E-26 

H3MEHEIIHE  XAPAKTEPHCTHK  C/IB-CHrHAJIOB  B  nEPMO/I  3EMJIETP5ICEHMft 

H.H.  IIo/iflejibCKHft  E-27 

MCCJIE£OBAHMtf  HM)KHEft  nOJHIPHOft  HOHOCOEPbl  METO/IOM  HACTHHHblX 
PA/JMOOTPAXCEHHft 

B. /J.  Tepem,eHKO,  M.B.  Hkhmob,  E.B.  BacHJibeB,  C.M.  HepiiHKOB,  O.O.  OrjioGjimia  E-28 

A/tAITTHBHOE  MO/JEJIHPOBAHHE  ATMOCOEPHbIX  HBJIEHH# 

I0.n.  JIaHKHH  E-29 

HCCJIE/IOBAHHE  BEPTHKAJIbHOTO  PACnPOCTPAHEHHfl  HEJIHHEttHblX  BOJIH  B 
ATMOCOEPE 

C. II.  KmeBeuKHH,  H.M.  PaBpH.ioB  E— 30 


CeKiiHH  FI.  ^OJirOnEPHO/lHblE  TPEH/Jbl  I1APAMETPOB  ATMOCOEPbl 
ConpeAce/taie^H  ceKipm:  HTieH-KOpp.  PAH  M.B.  KadaHOB,  a-4>--m.h.  B.B.  KomejieB 

IIPHrjIAIIIEHHblft  ^OKJLA/I|  Ilnmnuna,  29  uumn,  9:00-9:30.  Bojibiuou  3aji 

9:00  COBPEMEHHblE  IIPHPOZIHO-KJIHMATM'TECKME  H3MEHEHHH  B  CHEHPM: 
HOBblE  METO/Ibl  M  PE3YJIbTATbI  AHAJIM3A  H  MHCTPYMEHTAJIbHBIX  IIA- 
BJIIO/IEHMft 

M.B.  Ka6aHOB  (MHCinumym  onmuuecKozo  Monumopuma  CO  PAH,  Tomck)  FI— 01 

YCTHblE  /lOKJIAAbl  Ilnmnut^a,  29  utonn,  9:30—11:00.  Bojibiuou  3aji 

9:30  ME>KrOZIOBbIE  KOJIEEAHHfl  nPH3EMHOft  TEMFIEPATYPbl  B03/];yXA  B 
TOMCKE 

H.H.  HnnojiHTOB,  M.B.  Ka6aHOB,  C.B.  JIorHHOB  ( HHcmumym  onmuuecKOZO  MOHumopim- 
za  CO  PAH,  Tomck)  FI -02 

9:45  /lO/irOBPEMEHHAfl  £MHAMHKA  XAPAKTEPHCTHK  CTPATOCOEPHOrO  A3- 
P030AbH0r0  CJIO#  no  £AHHbIM  JIM/IAPHbIX  HABJIIO/IEHHfl  B  TOMCKE 
(56.5°  C.m.,  85.0°  B./U 

B./b  BypJiaKOB,  A.B.  EjUiHhkob,  B.B.  3yeB  (Hncmumyin  ornnuKU  amMoccpepu  CO  PAH, 

Tomck)  FI— 03 
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10:00  HABJIIOZtEHHE  OnTHHECKHX  BdlbllllEK  HOHHOrO  3BE3£HOrO  HEBA  HA 
ATMOCOEPHOft  HEPEHKOBCKOf!  YCTAHOBKE  TYHKA 

O.A.  Tpecc,  T.H.  Fpecc,  JI.B.  EiaHbKOB,  IO.B.nap<f)eHOB,  IO.A.  CeMeHeii  (HMM  npu- 
KJiadnoii  cjni3UK,u  Hpuyincnozo  zocydapcmoennozo  ymiGepcumema),  JI.A.  Ky3bMHiieB 
(HHHH CD  um.  H.B.CKo6ejibii,uHa  Mockogckozo  zocydapcmoennozo  ynuoepcumema)  FI— 04 

10:15  JIHflAPHblE  HCCJIE/IOBAHHfl  OCOBEHHOCTE#  3HMHHX  CTPATOCOEP- 
HblX  nOTEII/IEHHfi  HA/I  TOMCKOM  3A  nEPMO/J  1996-2000  rr. 

B.H.  MapHHeB  (Hncmumym  onmuKu  anmoccpepu  CO  PAH,  Tomck)  Fl-05 

10:30  MHOrOJIETmM  £HHAMHKA  METEOI1APAMETPOB  ATMOCcDEPHOrO  B03- 
RyXA  B  OKPECTHOCTHX  KPYHHblX  nPOMblHIJIEHHblX  UEHTPOB  AJITAfl- 
CKOrO  KPAH 

T.C.  3hhmchko,  H.A.  CyropHXHH,  H.H.  BeavrjioBa  (Hncmumym  eodnux  u  aKOJiozme- 
ckux  npo6neM  CO  PAH,  Bapnayn)  Fl-06 

10:45  03EPO  BAftKAJI  KAK  HCTOHHHK  H  PEIJHnHEHT  B03MYIIi;EHHft  B  K7IHMA- 
TO-3KOJIOrHHECKOK  CHCTEME  CHBHPH 

B. B.  IleHeHKo,  E.A.  IIpeTOBa  (Hncmumym  oumicRurncjibnoii  MameMamuxu  u  MameMamu- 

uecKou  zeo(pu3UKU  CO  PAH,  Hoeocu6upcK)  Fl-07 

CTEH^OBblE  flOKJIAAbl  Cpeda,  27  urnun,  17:00-18:30 

HCTOHHHKH  3APPH3HEHHH  ATMOCOEPbl  nOJIHHHKJIHHECKHMH  APOMATHHE- 
CKMMH  yrjIEBO/lOPOMMH  B  nPOMbHIUIEHHOM  nPHEAftKAJIbE 
JI.H.  Bejiwx,  IO.M.  Majibix,  3.3.  IIeH3HHa,  A.H.  CMarynoBa  FI— 08 

H3MEHHHBOCTB  BO/I03AnACA  OEJIAHHOrO  CJI05I  no  JIAHHblM  flHCTAHIIH- 
OHHOrO  CBH-30H/IHP0BAHH51 

M.K).  IIIyM,  JI.M.  Mhthhk,  A.A.  Ha6nyjuiHH  Fl-09 

TEHZIEHHHH  H3MEHEHH5I  AMnJIHTY/IHO-OA30BbIX  XAPAKTEPHCTMK  TO/IOBO- 
TO  XO/IA  nPHnOBEPXHOCTHO^i  TEMriEPATYPbl  B  A3HH  no  JIAHHblM  HA- 
BJIIOZlEHHft,  PEAHAJIH30B  H  PE3YJIbTATAM  PACHETOB  C  KM  Hd>A  PAH 
A.B.  Ejmcees,  H.H.  Moxob  Fl-10 

£OJironEPMO£HbIE  TPEH/Ibl  B  HH>KHEft  CYBABPOPAJIbHOtt  HOHOCOEPE 

C. E.  Ko^HKOBa,  B.<1>.  CMHpHOB  Fl-11 

OCOBEHHOCTH  OBUIEft  HHPKYJIBHHH  ATMOCOEPbl  CEBEPHOrO  nOJIYHIAPHfl 
BO  BPEMfl  TEnJIbIX  H  XOJIO/IHbIX  3HM  HA  TEPPHTOPHH  CHBHPH 

A. A.  Kapaxawni,  B.H.  MopflBHiioB  Fl-12 

AHAJIH3  KJIHMATHHECKHX  H3MEHEHH&  no  CDA30BLIM  nOPTPETAM 

E.A.  /JioKapeB,  B.H.  IUhiujiob  Fl-13 

OBEHKA  HEnEPHO/IHHECKHX  H3MEHEHH#  KJIHMATHHECKHX  nAPAMETPOB 

E.A.  /lioKapeB,  B.H.  IUhiiijiob  FI -14 

H3MEHEHH5I  PErHOHAJIbHOrO  KJIHMATA,OBYCJIOBJIEHHbIE  nPHPO/IHblMH 
OAKTOPAMH  H  AHTPOnorEHHbIM  B03/IEftCTBHEM 

K.A.  KapuMOB,  P./I,.  rafiHyTflHHOBa  FI -15 

BAPHAUHH  H  /JOJirOBPEMEHHblE  TPEHJIbl  CYMMAPHOrO  030HA  H  CTPATO- 
COEPHOrO  /IHOKCH/IA  A30TA  HAR  CEBEPHbIM  THHb-IHAHEM 

B. K.  CeMeHOB,  B.n.  Chhhkob,  JI.H.  CopoKHHa,  H.H.  HraaTOBa,  O.B.  Kaumn, 

K.H.  BnuiepaTHH  FI -16 
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BJIHHHHE  KBA3HZtBYXJIETHEK  HHKJIMHHOCTH  HHPKYJIHHHH  CTPATOCcDEPbl 
HA  BEPTHKAJIbHOE  PACnPE/IEJIEHHE  030HA  H  TEMnEPATYPbl  HA#  3A- 
nA/IHOK  CMEHPblO 

B. H.  MapHHeB 

COBPEMEHHOE  COCTOflHHE  H  /lOJironEPHO/IHblE  H3MEHEHHH  030H0COE- 
Pbl  HA/I  TOMCKOM 

C. B.  Cmhphob,  B.B.  3yeB 

HMCJIEHHAH  MO/JEJIb  norPAHHHHOrO  CJIOH  ATMOCcDEPbl  C  HBYMEPHOft  TO- 
PH30HTAJIbH0ft  HEO/IHOPO£HOCTbIO  nO/ICTHJIAIOIHEft  nOBEPXHOCTH 
H.H.  Be3yrjioBa,  K).A.  Cy KOBaTOB ,  Il.A.  CyTopiixuH 


CeKiiHH  F2.  B03£EftCTBHE  COJIHEHHOft  AKTHBHOCTH  HA  nOrO^Y  H 
KJIHMAT 

Conpe/jce/iaTejiH  cckuhh:  #.(}). -m.h.  E.A.  IIoHOMapeB,  a.cJj.-m.h.  B.B.  IleHeHKo 


YCTHblE  ROKJlAjm 


IIamHuu,a,  29  utonn,  11:30-12:45.  Bojihiuou  3aji 


11:30  IIPHPO/IA  /lOJirOBPEMEHHbIX  BAPHAHH#  nPH3EMHO#  TEMnEPATYPbl 
B03/iyXA  nPHEAfiKAJIbH  H  MX  CBH3b  C  COJIHEHHOfl  AKTMBHOCTblO 
T.A.  5Kepe6poB,  B.A.  KoBajieHico  ( Hncmumym  comienHoscMHou  cfniauicu  CO  PAH,  Hp- 
KymcK) 

11:45  KOCMHHECKHE  JIYHH  M  TilOBAJIbHOE  IIOTEnJIEHME  HA  3EMJIE 

II.E.  noKpeBCKHii  ( Hncmumym  npuKJiadnoii  zeocf)U3UKu,  Mockoo.),  K).H.  Ctojkkob  (<X>u- 
3uuecKuu  uHcmumym  PAH,  MocKoa) 

12:00  O  BJIHHHHH  COJIHEHHO-rEOcpH3HHECKMX  OAKTOPOB  HA  A3P030JIBHBIE 
XAPAKTEPMCTMKM.  nJIAEIbl  ATMOCOEPHbIX  HCCJIE/IOBAHHft  B  HPKYT- 
CKE 

M.B.  IlaHMeHKO,  C.M.  CaKcpnH  (Hncmumyni  onmuxu  aniMoccpcpu  CO  PAH,  Tomck), 
B.B.  KomejieB,  B.A.  KoBajiemco  (Hncmumym  coJineunoseMHOu  cpmuKu  CO  PAH,  Hp- 
Kymac),  T.B.  Xo^Hcep  ( JIumhojiozuucckuu  uncmumym  CO  PAH,  MpHymcz) 

12:15  HEPEMEHHOCTb  COJIHEHHOrO  nOTOKA  H  rJIOBAJIbHblft  KJIHMAT 

IO.A.  Ckjihpob,  K).H.  BpHHKOB,  A.H.  KoTyMa,  H.B.  <DoMHHa  (CapamoocKuu  zocydap- 
cmeennuu  ynueepcumem ) 


F2-01 


F2-02 


F2-03 


F2-04 


12:30  COJIHEHHAH  AKTHBHOCTb  H  KJIHMAT  3EMJIH  B  HAHAJIE  XXI  b. 

B.C.  BauiKuppeB,  T.II.  MauiHHM  (Hncmumym  cojiueuno-3eMuou  <pu3UKU  CO  PAH,  Hp- 
Kymcic) 


CTEH/JOBblE  AOKJIA/Ibl  Cpeda,  21  uiohh,  17:00-18:30 

rJIOBAJIbHblE  H  JIOKAJIbHblE  BAPHAHHH  SJIEKTPHHECKOrO  nOJM  ATMOCOEPbl 

IO.B.  IIIaMaHCKHft  F2-06 

CBH3b  rP030B0ft  HEHTEJIbHOCTH  C  BAPHAHHH MH  KOCMHHECKHX  JIYHEfl 

B.A.  Myji;iaHpoB,  B.H.  Ko3jiob,  P.P.  KapHMos  F2— 07 

B3AMMOCBH3b  M3MEHEHHft  nAPAMETPOB  HHJKHEtl  ATMOCOEPbl.  XAPAKTE- 
PHCTHKH  HOHOCOEPbl  H  rEOMArHHTHOrO  nOJIH  HA  CEBEPO-BOCTOKE 
POCCHH 

A.B.  BhhhukhA,  B.B.  Ka3aHueBa  F2-08 
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Bo/ibLuoM  3an 


Manbikl  3an 


24  rnoi-m 


9:00-19:00 

19:00 

25  MK)Hfl  = 

8:30 

9:15-13:15 
10:45-  11:00 
11:00-13:15 
13:15  - 14:00 
14:00  18:15 
16:00  -  16:30 
18:15-20:00 

26  WOHa 

8:30-13:15 
8:30-12:30 
10:45  -  11:00 
13:15- 14:00 
14:00-17:00 
14:00-18:15 
16:00  - 16:30 
18:15-20:00 

19:00 

27  woHa 

8:30-13:15 

8:30-13:00 

10:45-  11:00 
13:15  - 14:00 
14:00-15:30 
14:00-17:15 
16:00-18:30 
16:00  - 16:30 
17:00-18:30 


PemcTpaLinfl 

OypmeT 


OTKpbune  cwvmo3nyMa 
CeK  u,m  El  I  -  E4 


Coffee-break 
CeKUMfl  A1 
06ed 


CeKumi  A2,  Cl 


Coffee-break 


CieHflOBbie  AOKfiaflbi  A1 ,  A2,  Cl ,  El  -  E4 

CeKpua  C2 
CeKAMH  C4 

Coffee-break 
06ed 
CeKL|MM  D2,  D4 
CeKi4na  D1 
Coffee-break  : 

CieHflOBbie  flOKiiaflbi  C2,  C3,  C4,  C5,  D1,  D2,  D3,  D4 
CKCKypcMH  no  MpKyTCKy 


CeKpnn  B1,  B2 


CeKMMfl  C3 


CeKAMM  C5 
Coffee-break 
06ed 


CeKpufl  C6 
CeKpnn  D3 
Coffee-break 

CTeHflOBbie  flOKnaflbi  B1,  B2,  FI,  F2 
BaHKeT 


17:00  -  18:30  CTeHflOBbie  flOKnaflbi  B1,  B2,  FI,  F2 

19:00  BaHKeT 

28  VHOHn  =— . - . '■  ■■  '  '  ' 

Bbie3flHaa  cecciin  (MpKyTCK  -  JlMCTBSiHKa  -  Bamari  -  KaflMnbHbm) 

29  MfOHa  ==-= = . "  =  - . : .  '  =■—'■■■  '  "=-■■-■  = 

9:00  -  12:45  CeKL(MH  FI ,  F2 

11:00  - 11:30  jj  Coffee-break 

12:45  3aKpbiTne  CkiMno3nyMa 

14:00  CKCKypcMn  b  JlncTBHHKy  c  nocemeHMeM  BartKanbCKoro 
My3ea  m  BaMKa/ibCKon  acTpocpM3MMecKOM  o6cepBaiopnn 
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Session  Al.  MOLECULAR  SPECTROSCOPY  OF  ATMOSPHERIC  GASES 


Al-01 

PHOTOACOUSTIC  DETECTION  OF  GAS-AEROSOL  IMPURITIES  IN  THE  ATMOSPHERE 

Yu.N.  Ponomarev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
yupon@iao.ru 

In  the  paper  the  analysis  of  last  achievements  for  the  method  of  photoacoustic  detection  of  gas  and  aerosol 
components  of  the  atmosphere  including  greenhouse  gases,  antropogeneous  impurities,  and  soot  aerosol  is  given. 

The  special  attention  is  given  to  the  analysis  of  multicomponent  media  including  media  with  varying 
concentration  of  molecules  (for  example,  during  photofragmentation),  the  measurement  of  humidity  for  negative 
temperatures,  and  the  measurements  in  a  flow. 

Variants  of  the  combine  of  photoacoustic  detectors  with  other  optical  systems  are  considered,  in  particular,  a 
possibility  of  simultaneous  measurements  of  radiation  attenuation  in  high-quality  resonator  with  photoacoustic 
detection. 


Al-02 

NEW  ICLAS  SPECTRA  OF  COa  AND  N20  IN  THE  NEAR  INFRARED  (10000-12000  cm-1) 

G.  Weirauch,1  A.  Campargue,1  V.I.  Perevalov,2  S.A.  Tashkun,2  and  J.-L.  Teffo3 

1  Univcrsite  Joseph  Fourier  de  Grenoble,  France 
2 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
vip@lts.  iao.  ru 

Univcrsite  Pierre  et  Marie  Curie,  Paris,  France 
teffo@ccr.jussieu.  fr 

Three  of  four  bands  of  the  3v,+3v3  tetrad  of  12C1602  and  13C1602,  namely,  30031-00001,  30032-00001  and 
30033-00001  have  been  detected  by  Intracavity  Laser  Absorption  Spectroscopy  in  the  10450-11000  cm  1  region.  The 
observed  values  for  the  line  positions  are  found  in  very  good  agreement  with  those  predicted  from  the  recently 
published  effective  Hamiltonian  parameters.1’2 

With  the  help  of  the  same  technique,  14  new  absorption  bands  of  N20  have  been  observed  in  the  10000- 
12000  cm-1  region.  A  good  agreement  is  obtained  between  the  observed  line  positions  and  those  predicted  with  the 
help  of  new  set  of  parameters  of  effective  Hamiltonian  developed  in  Ref.  3. 

1.  S.A.  Tashkun,  V.I.  Perevalov,  J.-L.  Teffo,  L.S.  Rothman,  and  VI. G.  Tyuterev,  JQSRT  60,  785-801  (1998). 

2.  S.A.  Tashkun,  V.I.  Perevalov,  J.-L.  Teffo,  M.  Lecoutre,  T.R.  Huet,  A.  Campargue,  D.  Bailly,  and 
M.P.  Esplin,  J.Mol.Spectrosc.  200,  162-176  (2000). 

3.  J.-L.  Teffo,  V.I.  Perevalov,  and  O.M.  Lyulin,  J.Mol.Spectrosc.  168,  390-403  (1994). 


Al-03 

ESTIMATION  OF  LINE  MIXING  EFFECT  ON  WATER  VAPOR  SPECTRAL  LINES 

A.D.  Bykov,  N.N.  Lavrent’eva,  L.N.  Sinitsa,  and  A.M.  Solodov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
lnn@asd.  iao.  ru 

The  estimations  of  atmospheric  radiation  absorption  require  the  accurate  values  both  line  positions,  strengths 
and  broadening  and  shift  coefficients  for  atmospheric  gases.  At  the  present  time  H20  halfwidths  and  shifts  are 
studied  in  detail,  but  influence  of  line  mixing  remains  unknown.  The  only  investigation  devoted  to  direct  calculation 
of  water  vapor  spectral  lines  cross-relaxation  parameters  is  Ref.  1. 
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The  present  report  is  devoted  to  experimental  and  theoretical  study  of  line  mixing  between  water  vapor  spectral 
lines  and  connection  between  intramolecular  resonances  and  line  shift  non-linear  dependences  on  pressure. 

The  water  vapor  spectra  between  5000  and  6000  cm-1  broadened  by  N2  pressure  were  measured  using  the  FT- 
spectrometers  of  NIST,  USA  at  buffer  gas  pressures  from  148.5  to  3800  Torr.  The  measurements  were  made  for  lines 
of  (Oll)-(OOO)  and  (11 0)— (000)  bands  with  spectral  resolution  0.007  cm-1. 

The  theoretical  analysis  was  performed  within  the  perturbative  approach,  proposed  in  Ref.  2.  The  direct 
calculations  of  non-diagonal  matrix  elements  of  relaxation  matrix,  half  width  and  the  line  center  shift  were  made.  It 
was  found  that  the  line  mixing  effects  are  small  in  general,  but  for  some  lines  involved  in  Coriolis  or  Fermi 
resonance  it  is  significant  resulting  in  non-linear  dependences  of  shift  coefficients  on  pressure. 

-  The  authors  acknowledge  the  support  by  the  Russian  Foundation  of  Fundamental  Research  (Grants  No.  98-02- 
16375  and  No.  00-15-98589). 

1.  K.S.  Lam,  J. Quant.  Spectrosc.  Radiat. Transfer  17,  351-383  (1977). 

2.  F.  Thibault,  Profils  spectraux  et  collisions  moleculaires.  These  de  docteur  en  sciences,  1’  universite  Paris  XI 
Orsay  (1992). 


Al-04 

ON  THE  THEORY  OF  SPECTRAL  LINE  BROADENING  BY  COMBINED 
ACTION  OF  DOPPLER  AND  PRESSURE  EFFECTS 

M.R.  Cherkasov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 

The  forming  of  spectral  line  shapes  in  the  IR  spectral  region  is  realised  by  combined  action  of  the  Doppler  and 
collision  mechanisms.  There  are  described  in  the  literature1-3  some  possible  approaches  to  the  problem,  which  are 
leading  in  simple  situations  to  models  suitable  for  numerical  calculations.  There  are  given  in  this  report  some  results 
obtained  on  the  basis  of  the  approach  developed  in  Ref.  4  which  enables  to  include  all  effects  due  to  statistical 
dependence  of  mentioned  mechanisms  in  the  relaxation  theory  formalism.  In  particular,  there  is  pointed  out  that 
although  it  is  impossible  in  the  general  case  to  sort  out  the  collision  effects  on  the  parts  which  provoke  the  line 
broadening  and  the  Doppler  spectrum  narrowing,  in  the  some  particular  situations  the  model  where  the  optical  cross- 
section  is  considerably  more  than  the  kinetic  one  is  acceptable.  The  optical  collisions  are  responsible  for  the  line 
broadening  whereas  the  kinetic  ones  only  perturb  the  translation  of  the  absorbing  molecule.  The  acceptance  of  this 
model  gave  us  the  possibility  to  introduce  some  simplifications  and  obtain  the  analytical  results  suitable  for  the 
analysis  and  computations. 

1.  R.H.  Dicke  ,  Phys.  Rev.  89,  157  (1953). 

2.  S.G.  Rautian  and  I.I.  Sobel'man,  Soviet  Phys.  Usp.  9,  701  (1967). 

3.  J.Ward,  J. Cooper,  and  E.W.  Smith,  JQSRT  14,  555  (1974). 

4.  M.R.  Cherkasov  ,  Optics  and  Spectrosc.  85,  194  (1998). 
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EFFECT  OF  DISPERSION  FOR  DIPOLE  MOMENTS  OF  MOLECULES  IN  DIFFERENT  VIBRATIONAL 
AND  ROTATIONAL  STATES  ON  TRANSPORT  PROPERTIES  OF  POLAR  GASES 

V.P.  Kochanov  and  V.I.  Starikov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
star@lts.  iao.  ru 

The  classical  scheme  for  calculation  of  transport  characteristics  of  polar  gases1  is  generalized  on  the  case  of  the 
molecular  dipole  moments  depending  on  rotational  -  vibrational  states.  The  efficient  method  of  averaging  the 
collision  integrals  over  relative  orientations  of  dipole  moments  of  colliding  molecules  is  developed,  which  consist  in 
single  integration  over  the  quantity  of  angular  form-factor  in  intermolecular  potential.  Collision  integrals 
determining  diffusion  and  viscosity  coefficients  have  been  calculated  as  functions  of  dimensionless  temperature  and 
energy  of  dipole  -  dipole  interaction  (8max)  for  interval  of  5max  5.6  times  greater  than  that  given  in  Ref.  1.  The 
tables  of  integrals  determining  the  diffusion  and  viscosity  coefficients  were  approximated  by  simple  algebraic 
expressions  with  mean  inaccuracy  of  1%.  The  differences  in  the  diffusion  and  viscosity  coefficients  for  water  vapor 
being  excited  up  to  the  third  bending  vibrational  state  were  found  to  be  less  than  3%  in  a  wide  temperature  range. 
The  parameters  of  the  Lennard  -  Jones  (12-6)  potential  have  been  determined  with  the  use  of  the  recommended 
experimental  data  on  the  viscosity  coefficient  of  water  vapor  at  different  temperatures  and  the  calculated 
dependencies  of  a  viscosity  coefficient  on  these  parameters  and  temperature. 

1.  L.  Monchick  and  E.A.  Mason,  J.  Chem.  Phys.  35,  N»5,  1676-1697  (1961). 
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STUDY  OF  FORMATION  OF  NON-EQUILIBRIUM  VIBRATIONAL 
STATE  POPULATION  FOR  MOLECULES  IN  THE  UPPER  PLANETARY  ATMOSPHERES 

A.O.  Semenov  and  G.M.  Shved 

Institute  of  Physics  of  St. Petersburg  State  University,  St. Petersburg,  Russia 
semenov@lmupa.phys.spbu.ru 

Based  on  the  model  of  two  vibrational  states  of  a  linear  molecule,  standard  problem  of  radiative  transfer  in  a 
vibration-rotation  band  in  a  planetary  atmosphere  is  formulated.  The  solution  of  the  problem  in  the  approximation  of 
isothermal  atmosphere  describes  the  effect  of  decrease  with  height  of  population  of  the  exited  vibrational  state, 
comparing  to  the  equilibrium  value,  caused  by  the  “open”  upper  boundary  of  the  atmosphere.  In  a  real  non- 
isothermal  atmosphere  the  location  of  height,  above  which  population  becomes  non-equilibrium,  depends  on  a 
particular  temperature  profile.  This  dependence  is  investigated  by  representation  of  temperature  maximums  and 
minimums  as  perturbations  to  some  constant  “background”  temperature  of  atmosphere.  In  order  to  describe  all 
possible  conditions,  which  can  be  realized  in  planetary  atmospheres,  the  parameters  of  similarity  were  constructed 
from  the  input  parameters  and  a  convenient  dimensionless  height  was  used.  For  rough  estimation  of  the  height,  above 
which  population  of  the  excited  vibrational  states  of  molecules  becomes  non-equilibrium,  the  approximate  formula 
was  proposed,  that  can  be  used  for  any  rotation-vibration  band  in  any  planetary  atmosphere. 
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ROVIBRONIC  PROBLEMS  AND  PECULIARITIES  OF  DEDUCTION  OF  THE  HAMILTONIAN 
IN  THE  PRINCIPAL  AXES  AS  THEIR  BASIS 

A.Ya.  Tsaune,1  Ya.A.  Podolyak,1  and  M.P.  D’yachenko2 

1  Ukrainian  State  Chemical  and  Technological  University,  Dnepropetrovsk,  Ukraine 
ugxtu@dich  t.  dnepropetrovsk.  ua 

2 Dnepropetrovsk  National  University,  Dnepropetrovsk,  Ukraine 
uipapr@a-teleport.  com 

We  showed  previously  (J.  Mol.  Struct.,  266  (1992)  241-246),  that  it  is  convenient  to  build  calculation  schemes 
of  characteristics  of  rovibronic  states  on  the  basis  of  Hamiltonians  in  the  principal  axes.  However  in  the  theory  of 
molecular  spectra  these  Hamiltonians  are  rarely  used.  One  of  the  reasons  is  that  the  Hamiltonians  contain  anomalous 
coefficients  leading  to  singularities  due  to  remainders  of  the  principal  moments  of  inertia.  This  difficulty  has  long 
been  known:  C.  Eckart  (1934);  J.O.  Hirshfelder  and  E.P.  Wigner  (1935);  J.H.  Van  Vleck  (1935)  -  nevertheless  it 
has  not  been  solved  until  recently.  Through  the  correct  use  of  infinitesimal  non-holonomic  variables  that  define  the 
angular  momentum  of  a  molecule  and  deformation  of  a  molecular  configuration,  it  is  possible  to  obtain  the 
Hamiltonian  without  such  singularity.  This  enables  one  to  develop  not  only  the  simplest  schemes  for  description  of 
rotational  states,  but  also  ones  for  solution  of  variation  problems  of  vibronic  states.  The  latter  will  be  presented  in 
the  communication. 
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FOURIER  -  TRANSFORM  ABSORPTION  SPECTRA  OF  H2160,  H2170,  AND  H2180 
IN  THE  8000-9500  cm"1  SPECTRAL  REGION 

A.D.  Bykov,1  O.V.  Naumenko,1  L.N.  Sinitsa,1  L.P.  Vorobieva,1  • 

C.  Camy-Peyret,2  J.-Y.  Mandin,2  and  J.-M.  Flaud3 

1 1nstitute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
sln@iao.  ru 

2Universite  Pierre-et-Marie  Curie,  Paris,  France 
camy@ccr.jussieu.fr 
3Universite  Paris  Sud,  Orsay,  France 

Theoretical  treatment  of  H2160,  H2170,  and  H2lsO  FT  absorption  spectra  recorded  at  the  National  Solar 
Observatory  (Kitt  Peak,  AZ),  at  a  total  pressure  of  1.5  and  17  Torr,  and  absorption  path  of  43396  cm  between  8000 
-  9500  cm-1  is  presented1.  Spectra  assignment  has  been  performed  using  both  ab  initio  predictions2,  and  calculations 
based  on  the  effective  Hamiltonian  represented  in  the  form  of  the  Pade  -  Borel  approximants3.  Absorption  spectra  of 
the  H2170,  and  H2180  molecules  have  been  investigated  for  the  first  time,  while  the  main  isotope  species  spectrum 
has  been  already  studied  in  details  in  Ref.  1.  As  a  result  1149  rovibrational  transitions  were  assigned  to  the  H2170, 
and  H2180  absorption  leading  to  derivation  of  536  precise  energy  levels  for  the  (111),  (210),  (012),  (031),  and 
(130)  vibrational  states.  About  2400  rovibrational  transitions  were  identified  in  the  H2160  spectrum  including  the 
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(121)  -  (010),  (201)  -  (010)  hot  bands  transitions,  the  (210)  -  (000)  HDO  band  lines,  as  well  as  transitions 
belonging  to  the  170  and  ,sO  species.  About  30%  of  new  energy  levels  were  derived  for  the  main  isotope  species. 

Transitions  involving  the  highly  -  excited  (050)  and  (060)  states  were  also  found  in  the  analyzed  spectra  for  all 
three  isotopes.  They  borrow  their  intensities  through  resonance  interactions  with  the  (111)  -  (000)  and  (012)  - 
(000)  strong  bands.  The  accuracy  of  the  theoretical  approaches  applied  will  be  discussed. 

1.  J.-Y.  Mandin,  J.-P.  Chevillard,  J.-M.  Flaud,  and  C.  Camy-Peyret,  Can.  J.  Phys.  66,  997-1011  (1988). 

2.  PI.  Partridge  and  D.  Schwenke,  J.  Chem  Phys.  106,  4618-4639  (1997). 

3.  O.  Polyansky,  J.  Mol.  Spectrosc.  112,  79  (1985). 
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RADIATION  BLOCK  OF  ICM  RAS  MODEL  IN  PROGRAM  ICRCCM-III 

V.Ya.  Galin 
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Project  ICRCCM-III  has  a  bearing  on  the  calculation  of  flux  and  influx  of  solar  radiation  in  the  atmosphere  in 
the  presence  of  complex  cloud  formations  in  a  single  cell  of  integration  of  the  models  of  total  atmospheric 
circulation.  Cases  of  the  clouds  of  penetrating  convection,  frontal  clouds,  clouds  of  small  convection,  clouds  from  a 
set  of  experiments  in  the  boundary  layer  etc.  are  considered.  Clouds  can  be  both  consisting  of  drops  and  combined, 
distributed  at  the  area  about  400  x  400  km  and  having  a  complex  configuration. 

Calculations  are  performed  by  one-dimensional  radiation  codes  from  climatic  models  by  the  reduction  of  3- 
dimensional  structure  of  clouds  to  amounts  and  characteristics  averaged  over  a  cell,  i.e. ,  to  the  characteristics  which 
are  accessible  to  models.  To  estimate  an  accuracy  of  calculations  the  authors  of  the  project  recruit  specialists  in  the 
Monte  Carlo  method  which  perform  “accurate”  calculations  by  3-dimensional  spatially  inhomogeneous  fields  of 
clouds.  The  project  pursues  an  end  to  obtain  a  concept  on  an  accuracy  of  the  algorithms  of  calculation  of  radiation 
fields  in  the  atmospheric  models  and  estimate  the  possibilities  of  models  in  reproduction  of  such  complex  cloud 
formations.  The  climatic  model  of  ICM  RAS  successfully  takes  part  in  this  project.  In  the  paper  our  results  will  be 
shown  comparing  with  others  and  accurate  ones.  Among  26  participants  of  the  project  with  different  radiation 
schemes  the  ICM  RAS  model  looks  very  cogently  accurate. 
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MEASUREMENT  OF  MOLECULAR  ABSORPTION  SPECTRUM  OF  02 
WITHIN  755-775  nm  RANGE 


I.S.  Tyryshkin  and  Yu.N.  Ponomarev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
yupon@asd.  iao.  ru 


Table 

Specifications  of  near  IR  laser  spectrophotometer 


I.  Parameters  of  MPGC 


length,  m 

30 

diameter,  m 

1 

pressure  range,  mm  of  m.c. 

5  •  10~5  -  103 

temperature  range,  K 

288-350 

II.  Laser  parameters 

tuning  range,  nm 

720-780 

width  of  radiation  spectrum,  cm"1 2 

5  •  10-3 

repetition  frequency,  Hz 

<  10 

pulse  length,  s 

OO 

O 

O 

pulse  energy,  J 

!  >  o.i 

III.  Parameters  of  registration  system 

error  of  line  center  determination,  cm  1 
measurement  error  of  gas  cell  transmission,  % 

<  5  •  10"3 

<  1 

The  absorption  spectrum  of  molecular  oxygen 
within  755-775  nm  wavelength  range  was  measured 
with  the  help  of  laser  spectrophotometer  with  the 
multipass  gas  cell  providing  the  optical  path  length 
of  more  than  2  km. 

The  main  specifications  of  the  spectrophotometer 
are  given  in  the  Table. 

The  pure  oxygen  spectrum  at  different  pressures 
(up  to  several  Torrs)  was  recorded  at  discrete  tuning 
of  the  alexandrite  laser  with  the  resolution  no  worse 
than  5-l(T3  cm-1.  All  the  recorded  spectral  lines  were 
processed  and  the  measured  values  of  the  line 
intensities  and  their  halfwidths  were  compared  with 
those  available  in  the  “HITRAN-86”  database. 

The  cases  of  significant  differences  between  line 
parameter  values  from  the  “HITRAN-86”  and 
measured  by  us  were  identified  and  analyzed. 


1.  Yu.N  Ponomarev  and  I.S.  Tyryshkin,  Atmos,  and  Oceanic  Optics  6,  360-368  (1993). 

2.  I.S.  Tyryshkin,  N.A.  Ivanov,  and  V.M.  Khulugurov,  Quantum  electronics  25,  505-506  (1998). 
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GENERALIZED  EILER  TRANSFORMATION  OF  DANHAM  SERIES  FOR  DIATOMIC  MOLECULE 

T.V.  Kruglova,  A.D.  Bykov,  and  O.V.  Naumenko 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
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To  solve  some  problems  in  atmospheric  spectroscopy  one  needs  to  know  the  spectral  parameters  for  lines 
connected  with  transitions  to  highly  excited  molecule  states.  Vibration-  rotation  energy  levels  of  a  diatomic  molecule 
are  usually  represented  as  Danham  series  that  can  diverge.  Hence,  one  should  use  special  methods  to  sum  correctly 
these  series.  In  the  present  report  the  results  of  application  of  well  known  Eiler  series  transformation  for  Danham 
series  summation  are  presented.  The  exact  solution  of  Kratzer  oscillator  is  used  as  approximant. 
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INTERACTION  POLARIZABILITY  OF  TWO  N2  AND  02  MOLECULES 

M.A.  Buldakov,1  V.N.  Cherepanov,2  B.V.  Korolev,2  I.I.  Matrosov1 
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The  polarizability  of  pair  N2  -  N2,  02  -  02  and  N2  -  02  molecules  were  considered  when  an  approach  of  them  is 
occurred.  The  classical  electrostatic  theory  of  Silberstein  was  used  for  tensor  polarizability  calculation  of  pair 
molecules.  Within  the  framework  of  this  theory  the  polarizability  of  pair  molecules  was  calculated  using  the 
polarizabilities  of  isolated  molecules,  distances  between  molecules  and  there  mutual  orientation.  The  classical  point 
dipole  interaction  theory  of  Silberstein  was  used  to  investigate  different  calculation  methods  for  polarizability 
components  of  pair  interacted  N2  and  02  molecules.  The  comparison  of  results  obtained  with  ah  initio  ones  of  other 
authors  was  done. 

The  polarizability  tensor  components  of  N2  and  02  molecule  dimers  at  there  equilibrium  stable  configuration 
were  obtained. 
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INTRAMOLECULAR  INTERACTIONS  ROLE  IN  RAMAN  SCATTERING  OF  N2  AND  02  MOLECULES 

M.A.  Buldakov,1  V.N.  Cherepanov,2  B.V.  Korolev,2  I.I.  Matrosov1 

1  Institute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
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2Tomsk  State  University,  Tomsk,  Russia 
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In  this  paper  the  influence  of  anharmonic  vibrations  and  vibration-rotation  interactions  on  the  matrix  elements 
of  polarizability  tensor  invariants  of  N2  and  02  molecules  were  investigated.  The  vibration-rotation  Raman  transitions 
vj  ->  v'J'  (v'  =  v  +  n,  n  =  0,  1,  2,  3  and  J'  =  J,  J  ±  2)  were  considered.  The  matrix  elements  of  polarizability  tensor 
invariants  of  diatomic  molecules  were  written  as 

<v/|a|v'/')2  =  Fvv.(m)  <v|a|v')2, 

where  Herman-Wallis  factor 

FVV’(m )  =  1  +  Avv-  +  Bwm  +  Cvv<  rti1 

takes  into  account  the  vibration-rotation  interactions  within  an  accuracy  to  the  order  (2Bc/roc)2.  Thereby  the  first 
and  second  polatizability  derivatives  of  N2  and  02  molecules  obtained  by  us  before  allowed  firstly  to  determine  the 
vibration-rotation  interactions  parameters  Avv ■,  Bvv-,  CVV’ AVV-,BVV<,CVV>  for  vibration-rotation  Raman  transitions 

considered  above. 

The  analysis  of  intramolecular  interactions  influence  on  the  Raman  cross  sections  of  N2  and  02  molecules  has 
been  carried  out.  The  estimation  of  Q-branch  Raman  cross  sections  of  N2  and  02  molecules  for  v  =  0  — >  v  =  3  band 
unknown  before  has  been  made. 
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NARROWING  OF  THE  ABSORPTION  LINE  SHAPE  AT  HIGH  PRESSURES 

V.F.  Golovko 
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The  super-  and  sub-Lorentzian  behavior  of  the  absorption  in  the  infrared  region  was  used  to  consider  as  one  of 
the  main  theoretical  problems  of  the  line  shape  theory  and  it  has  many  atmospheric  applications  at  the  radiation 
propagation.  The  description  of  the  narrowing  effect  at  high  pressures  is  demonstrated  on  the  example  of  absorption 
in  the  mixture  C02-He  for  Q-,  P-,  and  R-branches  and  for  the  head  of  the  R-branch.  The  effect  is  represented  in  the 
approximation  of  the  single  line  without  the  conventional  line  mixing.  A  narrowing  function  is  introduced  that  links 
the  absorption  in  the  resonance  region  with  the  one  in  far  wings.  The  parameters  of  this  function  have  been  found  by 
the  methods  of  probes  and  errors  and  they  are  used  for  prediction  of  the  absorption  at  other  mixing  ratios  and 
pressures.  The  pressure  dependence  of  collisional  halfwidths  and  the  physical  meaning  of  the  narrowing  are  discussed. 
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STUDY  OF  RADIATION  SPECTRA  OF  MOLECULAR  OXYGEN  ARISING  DURING 
THE  RECOMBINATION  OF  O  ATOMS  IN  CARBON  DIOXIDE 

L.E.  Khvorostvskaya,  I.Yu.  Potekhin,  and  O.M.  Anisimova 

Physics  Scientific  Research  Institute  of  St. Petersburg  State  University,  St. Petersburg,  Russia 

ijp@svegapro.  ru 

In  planet  atmospheres  consisting  of  C02  mainly  the  illuminations  of  molecular  oxygen  that  is  a  secondary 
product  of  the  process  of  dissociation  of  C02  and  subsequent  recombination  of  O  atoms  are  observed.  In  spectra  of 
atmospheric  emissions  in  the  oxygen  Hertzberg  bands  at  Venus  the  radiation  from  zero  oscillation  levels  of  electron- 
excited  states  is  observed  on  the  whole.  Collision  processes  of  C02  molecules  with  electron-excited  molecules  of  02 
in  zero  oscillation  state  are  riot  studied  at  present  also. 

The  study  of  02  radiation  has  been  carried  out  in  a  gas  discharge  under  the  conditions  of  a  hollow  cathode  in 
pure  C02  of  low  pressure.  High  degree  of  C02  dissociation  in  the  given  type  of  discharge  is  caused  by  a  specific 
function  of  distribution  of  electrons  by  energies.  In  the  emission  spectrum  from  the  discharge  in  C02  in  the  region 
450-700  nm  the  transitions  from  different  oscillation  states  v'  of  the  electron  levels  02(  A3Z„ ,  A3AU ,  c1!,,  )  at 
02(X)  v"  (Hertzberg  bands  I,  II,  and  III)  have  been  separated.  The  most  intensive  transitions  are  the  transitions 
from  zero  oscillation  levels  that  corresponds  to  observations  in  the  atmosphere  of  Venus.  Conditions  of  the 

experiment  are  such  that  a  contribution  of  recombination  of  O  atoms  into  a  population  of  states  02(  A3!* ,  A3AU , 

c1^)  exceeds  90%.  Within  a  sensitivity  of  a  unit  the  radiation  from  the  level  02(b)  has  not  been  observed.  From 
absolute  measurements  of  intensity  in  the  transitions  v'=o  ->  v"=8,9,10,ll  the  populations  of  levels 
02(  A3!* ,  A3AU  ,  c1Eu)v-= o  have  been  determined.  Suppression  of  the  Hertzberg  emissions  from  zero  oscillation 
levels  by  C02  molecules  has  been  studied  and  the  constants  of  the  rate  of  collision  deactivation  for  T  -  300  K  have 
been  determined. 

Authors  acknowledge  the  Russian  Foundation  of  Basic  Research  for  the  support  of  their  work  (Grant 
No.  99-05-64102). 
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LABORATORY  MEASUREMENT  OF  TEMPERATURE  DEPENDENCE 
OF  THE  CONSTANT  OF  DEACTIVATION  RATE  OF  DEFORMATION  OSCILLATION 
MODE  C02  BY  MONATOMIC  OXYGEN  OVER  INTERVAL  206-340  K 
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Heat  balance  of  the  atmosphere  of  Earth  in  neighborhood  of  the  mesopause  (heights  90-120  km)  determines  the 
rate  of  radiant  cooling  in  the  15  pm  band  of  C02.  The  absence  of  laboratory  measurements  of  the  rate  constant  for 
the  process  of  collision  deactivation  of  state  C02(0110)  by  the  monatomic  oxygen  K0io  for  the  temperatures  that  are 
lower  then  300  K  has  been  up  to  the  present  a  basic  reason  impeding  the  study  of  this  mechanism  of  atmosphere 
cooling.  In  neighborhood  of  the  mesopause  T  is  essentially  lower  300  K  reaching  sometimes  130  K.  For  the  first  time 
the  rate  constant  K010  has  been  measured  by  the  method  of  gas  discharge  with  a  hollow  cathode  in  1991  by  our  group 
for  the  temperatures  about  300  K.  In  the  given  paper  the  measurements  have  been  extended  in  the  region  of 
cryogenic  temperatures. 
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The  rate  constant  for  deactivation  of  CO2(01>0)  by  the  atoms  0(3P)  has  been  measured  over  the  temperature 
interval  205-340  K  in  the  glow  gas  discharge  in  C02  with  a  hollow  cathode  under  the  regime  of  thermostatting  for 
the  continuous  monitoring  of  gas  temperature.  Detailed  kinetic  analysis  has  been  carried  out  on  the  base  of  the 
experimental  measurements  of  the  component  composition,  optical  and  electric  characteristics  of  discharge.  Proposed 
kinetic  model  establishes  the  relations  between  the  frequency  of  pulses  of  discharge  power  which  is  measured  by  the 
radiation  intensity  and  the  total  probability  of  deactivation  of  oscillation  states  in  discharge  afterglow.  Obtained 
temperature  dependence  of  the  rate  constant  for  deactivation  of  C02(0110)  by  the  atoms  0(3P)  K01q  is  not  monotone 
and  decreases  with  the  increase  of  temperature  from  (1.60  ±  0.10)  to  (1.35  ±  0.10)  x  10~12  cm  s-1. 

Authors  acknowledge  the  Russian  Foundation  of  Basic  Research  for  the  support  of  their  work  (Grant 
No.  99-05-64102). 
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TEMPERATURE  DEPENDENCE  OF  THE  INTENSITY  OF  THE  INDUCED  ABSORPTION 
OF  OXYGEN  IN  THE  REGION  OF  THE  HERZBERG  PHOTODISSOCIATION  CONTINUUM 

M.B.  Kiseleva,  G.Ya.  Zelikina,  M.V.  Buturlimova,  and  A.P.  Burtsev 

Physics  Scientific  Research  Institute  of  St.Petersburg  State  University,  St. Petersburg,  Russia 

mkiseleva@ak4748.  spb.  edu 

In  the  present  paper  the  results  of  the  investigation  of  the  temperature  effect  on  the  intensity  of  induced 
absorption  of  molecular  oxygen  in  the  region  of  the  Herzberg  photodissociation  continuum  (200  -  242  nm)  are 
presented.  For  the  first  time  the  values  of  the  binary  absorption  coefficient  \xu  for  gaseous  oxygen  were  measured  in 
the  temperature  range  110  -  200  K.  It  was  found  that  as  the  temperature  decreases  from  295  to  110  K  the  values  of 
Pn  increase  by  45%.  The  dependence  PuOT)  determined  from  the  experiment  was  compared  with  corresponding 
dependences  p11*(7’)  obtained  theoretically  using  the  function  of  induced  transition  dipole  moment  M(r)  in  the 
exponential  form  and  two  different  intermolecular  potentials  for  02  -  02  interaction  —  isotropic  and  anisotropic. 
Both  curves  pn*(T)  were  found  to  fit  the  experimental  data  well  enough,  revealing  the  fact  that  consideration  of 
anisotropy  does  not  produce  qualitative  changing  of  the  form  of  the  curve  pn*(D.  Along  with  the  function  M(r)  in 
the  exponential  form,  the  more  complicated  function  of  induced  transition  dipole  moment  was  which  included  the 
terms  related  to  short-range  interactions  as  well  as  to  long-range  interactions,  resulting  from  interaction  of  the 
transient  quadrupole  moments.  The  choice  of  this  function  M(r)  allowed  to  improve  theoretical  description  of  the 
temperature  dependence  of  the  binary  absorption  coefficient  of  oxygen  in  the  whole  temperature  range  studied. 


Ai-18 

NARROWING  OF  UNRESOLVED  DOPPLER  -  BROADENED  MULTIPLETS  BY  INELASTIC  COLLISIONS 

V.P.  Kochanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
koch@iao.ru 

It  was  shown  on  the  basis  of  the  developed  theory,  that  the  inelastic  collisions  which  lead  to  line  mixing  narrow 
unresolved  Doppler  -  broadened  multiplets,  as  a  buffer  gas  pressure  increases.  In  the  case  of  pronounced  line  mixing, 
the  narrowing  caused  by  inelastic  collisions  enhances  the  Dicke  collision  line  narrowing  due  to  elastic  collisions  and 
can  exceed  it  much  times.  It  was  found  that  the  collision  line  narrowing  and  mixing  lead  to  nonlinear  dependence  of 
a  line  shift  on  pressure,  so  that  the  shift  can  change  its  sign.  It  was  shown  that  the  line  asymmetry  caused  by 
statistical  dependence  of  collision  and  Doppler  mechanisms  of  line  broadening  may  serve  as  a  sensitive  indicator  of 
line  narrowing  and  mixing. 
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DETERMINATION  OF  MAIN  PARAMETERS  OF  MOLECULAR  DIFFERENTIAL  CROSS-SECTION 
ON  THE  BASIS  OF  LINEAR  AND  NONLINEAR  SPECTROSCOPY 

V.P.  Kochanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
koch@iao.  ru 

It  was  shown  with  the  aid  of  the  developed  theories  of  a  nonlinear  spectroscopy  method  and  a  collision  line 
narrowing,  that  the  diffraction  scattering  of  molecules  gives  the  main  contribution  in  the  width  of  nonlinear 
resonance  in  the  region  of  low  pressures,  being  negligible  in  the  Dicke’s  line  narrovving.  As  a  result,  after  processing 
the  data  on  certain  spectral  line  obtained  with  methods  of  linear  and  nonlinear  spectroscopy,  it  becomes  possible  to 
obtain  nontraditional  for  spectroscopy  quantitative  data  on  total  collision  cross-sections,  mean  angles  of  diffraction  of 
molecules,  and  its  contributions  into  collision  broadening  constants  and  total  collision  cross-section.  Thus,  it  is 
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possible  to  determine  all  the  main  characteristics  of  a  differential  collision  cross-section,  namely,  its  square  (i.e.  the 
total  cross-section),  a  width  and  an  amplitude  of  the  narrow  diffraction  peak.  These  quantities  are  determined  for  the 
methane  molecule. 
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DEPENDENCE  OF  THE  THERMOPHYSICAL  PARAMETERS  OF  WATER  VAPOR 
ON  THE  VIBRATIONAL  STATES  OF  H20  MOLECULE 

A.E.  Protasevich,  V.I.  Starikov,  and  V.P.  Kochanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
star@lts.iao.ru 

The  dependence  of  the  thermodynamic  and  transport  properties  of  water  vapor  on  vibrational  quantum  states 
(vl,  v2,  v3)  of  H20  molecule  is  investigated.  The  dipole  -  dipole  interaction  between  vibrationally  excited  H20 
molecules  is  taken  into  account  by  usage  of  the  Stockmayer  intermolecular  potential.  The  ranges  of  variations  of  the 
thermodynamic  parameters  as  functions  of  the  value  of  H20  dipole  moment  at  different  rotational  -  vibrational 
states  have  been  established-.  It  was  found  that  the  dipole  moment  of  II20  molecule  is  most  sensitive  to  the 
excitation  of  the  bending  mode.  This  leads  to  the  significant  variations  of  the  thermodynamic  parameters  of  bending- 
excited  water  vapor.  The  diffusion  and  viscosity  coefficients  have  been  calculated  for  gas  mixtures  of  vibrationally 
excited  H20  molecules  with  some  other  polar  and  nonpolar  molecules. 
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BROADENING  AND  SHIFT  COEFFICIENTS  AND  THERMAL  DEPENDENCE  COEFFICIENTS 

FOR  CARBON  DIOXIDE  LINES 

N.N.  Lavrent’eva,  A.D.  Bykov,  and  L.N.  Sinitsa 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
lnn@asd.iao.ru 

Various  problems  of  atmospheric  physics,  astrophysics,  and  laser  physics  require  acknowledge  of  accurate 
spectral  line  shape  parameters  for  carbon  dioxide  and  its  main  isotopic  species  in  a  wide  temperature  range  for 
different  vibrational  bands  from  the  mid-infrared  to  visible  spectral  region. 

The  impact  theory  has  been  modified  on  the  wider  use  of  empiric  data  by  introducing  of  the  additional 
parameters  taking  into  account  the  trajectory  bending,  effects  of  vibrational  excitation,  corrections  to  the  scattering 
matrix  obtained  from  the  perturbation  theory,  etc.  Model  parameters  were  determined  by  fitting  the  broadening  and 
shifting  coefficients  to  experimental  data.  This  allows  sufficiently  accurate  prediction  of  the  parameters  of  line 
profiles,  which  were  not  measured.  When  calculating  the  shifts,  we  used  one  more  fitting  parameter  -  the  mean 
dipole  polarizability  in  the  excited  vibrational  state  which  is  responsible  for  the  contribution  of  the  isotropic  part  of 
the  potential  to  the  shift  value.  The  isotropic  part,  in  its  turn,  is  responsible  for  the  vibrational  dependence  of  the 
shift  coefficient.  We  would  like  to  note  the  presence  of  the  strong  vibrational  effect.  At  excitation  of  three  quanta  of 
the  asymmetric  stretching  mode,  the  polarizability  changes  from  2.601  to  2.683  A3.  At  the  same  time,  the  shift  of 
lines  corresponding  to  the  same  rotational  transitions  changes  more  than  three  times. 

The  coefficients  of  C02  spectral  lines  broadening  and  shifting  by  air  and  nitrogen  pressure  are  presented,  as  well 
as  the  coefficients  of  thermal  dependence  of  line  profiles.  The  calculated  parameters  are  intended  for  use  in 
spectroscopic  databases. 

The  authors  acknowledge  the  support  by  the  Russian  Foundation  of  Fundamental  Research  (Grant 
No.  00-07-90051). 
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STUDY  OF  THE  WATER  VAPOR  LINE  SHIFT  BY  N2  PRESSURE  FOR  011  AND  110  BANDS 

A.M.  Solodov  and  N.N.  Lavrent’eva 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
lnn@asd.iao.ru 

Results  of  measurements  and  calculations  of  H20  line  shifts  in  5000—5600  cm  1  induced  by  N2  pressure  are 
presented. 

The  measurements  have  been  performed  with  BOMEM  DA3.002  Fourier-spectrometer  with  resolution  of 
0.007  cm'1  and  optical  path  lengths  of  84.05  m.  The  water  vapor  pressure  does  not  exceed  1  Torr,  N2  pressure  varies 
from  179  Torr  to  1800  Torr.  The  values  of  line  shift  coefficients  for  more  than  100  water  vapor  absorption  lines  have 
been  obtained;  their  values  are  within  0.001  cm-1/ atm  -  0.02  cm-1/ atm  interval. 
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The  water  vapor  line  shift  coefficients  were  calculated  using  the  Anderson-Tsao-Curnutte  impact  theory:  dipole- 
quadrupole,  quadrupole-quadrupole,  induction  and  dispersion  interactions  were  taken  into  account.  In  the 
calculations  one  fitted  parameter  -  the  mean  dipole  polarizability  of  upper  vibrational  state  -  has  been  used.  Besides 
semiempirical  approach  for  lines  broadening  and  shifting  calculations  has  been  used  which  includes  different 
corrections  for  Anderson-Tsao-Curnutte  approximation.  The  model  parameters  are  determined  to  fit  the  experimental 
broadening  and  shifting  coefficients,  that  allows  the  accurate  predictions  for  contour  parameters  for  lines  not 
measured.  Good  agreement  of  calculated  and  experimental  data  has  been  obtained. 

The  authors  acknowledge  the  support  by  the  Russian  Foundation  of  Fundamental  Research  (Grants  No.  98-02- 
16375  and  No.  00-15-98589). 
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REDUCED  EFFECTIVE  VIBRATIONAL-ROTATIONAL  HAMILTONIAN 
FOR  GLOBAL  FITTING  OF  PH3  MOLECULE 

E.  I.  Lobodenko 
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Within  the  framework  of  theory  for  the  global  treatment  of  the  vibrational-rotational  energy  levels  in  the 
ground  electronic  state  the  effective  Hamiltonian  for  PH3  molecule  has  been  written  up  to  fourth  order  in 
Amat  -  Nielsen  ordering  scheme  using  symmetry  arguments.  PH3  molecule  is  a  four  atomic  molecule  which  has  Cjy 
symmetry  group.  This  molecule  has  four  vibrational  modes.  Two  of  them  a)|(Aj)  and  o^^i)  are  nondegenerate 
modes  and  two  others  to 3(E)  and  (04(E)  are  degenerate  modes  This  effective  Hamiltonian  is  based  on  the  polyad 
scheme  arising  due  to  the  approximate  relations  between  the  harmonic  frequencies 

0)5  »  2  ©2  “  ®3  “  20)4  .  (1) 

Within  this  scheme  a  polyad  can  be  labeled  by  a  polyad  number 

P  =  2Vj  +  V2  +  2V3  +  V4  .  (2) 

An  important  feature  of  the  polyad  scheme  is  that  the  vibrational  transitions  belong  to  series  corresponding  to  a 
given  polyad  quantum  number  difference  A P.  In  the  case  of  PH3,  according  to  Eq.  (2),  it  means  that  for  each  series 
of  transitions  has  to  satisfy  the  condition 

2AV,  +  AV2  +  2AV3  +  AV4  =  A P.  (3) 

This  Hamiltonian  contains  all  resonance  interaction  terms  within  polyad  scheme. 

The  effective  Hamiltonian  presented  above  is  ambiguous  because  of  the  feasibility  of  small  real  unitary 
transformations 

Hcff  ^iScr  fjctt e-iScT  (4) 

which  preserve  its  operator  form  but  contribute  considerably  to  its  parameters.  The  transformations  to  the  reduced 
form  have  been  suggested. 
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FLUORESCENCE  OF  THE  ATMOSPHERE  UNDER  THE  EFFECT 
OF  RADIATION  OF  5  HARMONIC  OF  ND:YAG  LASER  (212.8  nm) 
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Results  of  the  experiments  to  reveal  a  nature  of  fluorescence  of  the  atmosphere  for  the  excitation  by  radiation  of 
5  harmonic  of  Nd:YAG  laser  are  presented.  The  energy  of  radiation  at  the  wavelength  212.8  nm  has  been  2  mj  for 
the  duration  of  a  pulse  about  2  ns.  Measurements  have  been  carried  out  at  the  remote  fluorescent  spectrometer,  the 
analyzed  gas  medium  filled  3-meter  cell.  Fluorescence  spectrum  has  been  recorded  with  the  double  monochromator 
MDR-6,  additional  selection  has  been  carried  out  by  the  measurement  of  temporal  scanning  in  several  successive 
intervals  with  the  duration  50  nm.  Signals  have  been  recorded  in  the  photon-counting  mode. 

Measurements  of  atmosphere  fluorescence,  gaseous  nitrogen  (obtained  by  the  vaporization  of  liquid  nitrogen), 
industrial  oxygen,  and  water  vapor  (obtained  by  the  vaporization  of  the  medical  water  for  injection)  have  been 
carried  out.  Measurements  have  been  carried  out  for  the  temperature  about  18  C. 

Radiation  of  the  atmosphere  occurs  the  region  260-420  nm,  the  spectrum  has  a  bell  shape  with  the  maximum 
about  330  nm.  Under  the  conditions  of  the  atmospheric  pressure  a  signal  is  almost  whole  concentrated  in  the  first  50- 
ns  interval,  a  decrease  of  the  pressure  causes  the  lengthening  of  a  signal,  in  this  case  a  spectrum  shape  remains. 
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It  is  established  that  the  atmosphere  fluorescence  is  determined  basically  by  the  oxygen,  for  the  atmospheric 
pressure  the  nitrogen  and  water  vapor  do  not  make  an  essential  contribution  in  the  air  fluorescence,  with  a  decrease 
of  the  pressure  a  contribution  of  the  water  vapor  becomes  more  appreciable.  Sections  of  the  fluorescence  of  oxygen 
and  water  vapor  and  factors  of  its  suppression  have  been  measured. 

This  work  was  supported  by  the  Russian  Foundation  for  Basic  Researches,  Grants  No.  99-05-64564  and 
01-05-65338. 
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NON-EQUILIBRIUM  MIDDLE  ATMOSPHERE  RADIATION  IN  THE  INFRARED 
RO-VIBRATIONAL  WATER  VAPOR  BANDS 

R.O.  Manuilova,1  V.A.  Yankovskii,1  O.A.  Gusev,2  A.A.  Kutepov,2  O.N.  Sulakshina,3  and  Yu.G.  Borkov3 
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The  new  kinetic  model  of  13  excited  vibrational  levels  of  the  H2O  molecule  was  developed.  In  the  model  all 
vibrational-translational  (V-T)  and  vibrational-vibrational  (V-V)  processes  of  energy  exchange  at  collisions  of  H2O 
with  N2,  O2  and  O,  which  are  important  at  the  atmospheric  conditions,  were  taken  into  account.  Different  variants 
of  possible  values  of  the  rate  constants  of  non-elastic  collisional  processes  were  analyzed  considering  the  new 
experimental  data.  The  33  ro-vibrational  transitions  forming  1.4,  1.9,  2.7,  3.2,  4.7,  and  6.3  pm  water  vapor  bands 
were  taken  into  account.  In  addition  to  the  spectroscopic  information  contained  in  HITRAN-92  the  frequencies  and 
intensities  of  9  ro-vibrational  bands  were  calculated  with  the  purpose  of  creation  of  the  entire  spectroscopic  data  base 
for  all  33  ro-vibrational  bands.  The  calculations  of  the  non-equilibrium  populations  of  the  vibrational  levels  of  the 
H20  molecule  using  the  effective  accelerated  lambda-iteration  technique  gave  the  opportunity  to  consider  the 
radiative  transfer  and  absorption  of  the  solar  radiation  correctly  for  the  all  spectroscopic  lines  of  the  33  ro-vibrational 
bands.  The  calculated  populations  of  the  13  excited  vibrational  levels  of  the  H2O  molecule  for  the  middle  latitude  in 
day-  and  night-time  and  examples  of  the  calculated  spectral  limb  radiation  of  the  middle  atmosphere  are  presented. 
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NEW  ANALYSIS  OF  ROTATION-VIBRATION  SPECTRA  OF  HCL  IN  THE  GROUND  ELECTRONIC  STATE 

T.I.  Velichko1  and  S.N.  Mikhailenko2 
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2Institute  of  Atmospheric  Optics,  SB  RAS,  Tomsk,  Russia 
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The  importance  of  the  analysis  of  HC1  spectra  is  explained  by  two  reasons.  First  of,  all  this  molecule  was 
detected  in  upper  atmosphere  of  the  Earth.  Second,  there  are  a  lot  of  high  precision  data  used  as  secondary 
spectroscopic  standards  for  experimental  technique  and  theoretical  studies. 

New  mass-independent  spectroscopic  parameters  have  been  obtained  from  a  complete  analysis  of  IR  and  MW 
data  of  six  isotopic  species  of  HC1  molecule.  Potential  parameters  have  been  derived.  A  complete  calculation  of  all 
IR  bands  is  presented.  The  influence  of  violation  of  the  Born-Oppenheimer  approximation  on  the  calculation  of 
molecular  energy  levels  was  studied. 
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NEW  ANALYSIS  OF  THE  (21I)/(140)/(310)/(004)/(103)  INTERACTING  STATES  OF  OZONE 

S.N.  Mikhailenko,1  A.  Barbe,2  VI. G.  Tyuterev,2  and  J.J.  Plateaux2 

1 1nstitute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
semcn@lts.iao.ru 
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The  3800-4100  cm-1  and  2850-3000  cm-1  spectral  ranges  are  revisited  for  an  accurate  determination  of  highly 
excited  rotational  levels  of  (211),  (140),  (310),  (004)  and  (103)  vibrational  states  of  ozone.  For  calculations  of  these 
states  were  taking  into  account  the  Coriolis  resonances  between  (103)  and  (004),  (103)  and  (310),  (211)  and  (140), 
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(211)  and  (310)  states  as  well  anharmonic  resonance  between  (004)  and  (310)  states.  The  set  of  more  than  1600 
experimental  energy  levels  was  determined  from  observed  transitions  with  Jmax  <  55  and  Ka  max  <  20.  The 
rotational  energy  levels  of  mentioned  above  vibrational  states  have  been  satisfactorily  reproduced  with  an  accuracy 
around  0.002  cm-1. 

These  calculations  will  be  interesting  for  the  spectroscopic  data  banks.  The  complete  line  listing  in  the  3800- 
4100  cm-1  region  is  available  on  request  from  the  authors. 

This  work  was  supported  by  the  Russian  Foundation  for  Basic  Researches,  Grant  No.  99-03-33201. 
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ASYMPTOTIC  BEHAVIOUR  OF  ROTATIONAL  ENERGY  LEVELS  OF  H20  MOLECULE 
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The  analytical  model  for  asymptotic  behavior  of  H20  rotational  energy  levels  with  the  quantum  number  Ka 
(J/2  »  Ka  S  J)  is  proposed.  The  dependence  of  these  levels  on  the  vibrational  quantum  number  V;  (i  =  1,  2,  3)  is 
taken  into  account. 

The  optimal  set  of  the  parameters  for  the  proposed  model  was  obtained  from  the  simultaneous  fitting  of 
experimental  rotational  energy  levels  of  different  vibrational  states  (V]V2V3)  (Vj  <  3,  V3  <  3,  and  V2  <  6)  of  water 
molecule. 

The  proposed  model  allows  one  to  calculate  the  highly  excited  rotational  energy  levels  with  large  values  of 
quantum  numbers  J  and  Ka  for  correct  identification  of  water  emission  spectrum. 

The  systematic  comparison  of  obtained  results  with  a  variational  calculations  is  discussed. 
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ANOMALIES  IN  THE  IR-SPECTRA  OF  HYDRIDES  OF  THE  VIA  GROUP  ELEMENTS 
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The  results  of  IR-absorption  spectra  investigation  for  volatile  inorganic  hydrides  of  VIA  group  elements  in  the 
gas  phase  and  the  in  the  liquid  state  over  wide  ranges  of  frequencies  (9000-600  cm'1)  and  temperatures  (80-300  K) 
have  been  analyzed.  A  number  of  anomalies  have  been  detected  in  the  spectra  of  these  hydrides  manifesting 
themselves  as  an  excursion  in  the  behavior  of  the  band  intensity  of  fundamental  and  combined  vibrations  on  the  gas 
to  condensed  state  transition. 

Proceeding  from  the  experimental  data  on  the  effective  dipole  moment  parameters,  the  first,  the  second  and  the 
third  derivatives  of  the  dipole  moment  of  a  H2S  molecule  in  normal  coordinates  have  been  reconstructed.  The  values 
of  the  first  derivative  in  the  coordinates  related  to  the  valent  vibrations  are  found  to  be  anomalously  small  as 
compared  to  the  derivatives  of  the  higher  order.  It  is  shown,  that  the  calculated  values  of  these  derivative  are 
strongly  dependent  on  the  involved  force  field  of  the  H2S  molecule. 

The  variation  of  the  dipole  moment  of  a  H2S  molecule  under  the  effect  of  intermolecular  forces  on  the  gas  to 
liquid  transition  has  been  examined.  It  is  shown  that  the  anomalously  strong  (more  than  200-fold)  increase  of  the 
absolute  intensity  of  the  fundamental  band,  vstr,  related  to  valent  modes,  cannot  be  ascribed  to  anomalously  strong 
intermolecular  interaction  forces.  This  increase  is  due  to  anomalously  small  first  derivatives  of  the  dipole  moment  of 
a  molecule  in  the  gaseous  environment.  A  comparison  was  made  with  the  action  of  intermolecular  forces  on  the 
dipole  moment  of  a  H20  molecule. 

The  study  has  been  performed  with  the  financial  support  from  the  Russian  Foundation  for  Basic  Research 
(Project  No.  00-05-64919). 


92 


Session  A1 


Al-30 

BINARY  MOLECULAR  COMPLEXES  OF  SILICON  TETRAFLUORIDE  WITH  WATER, 
METHANOL,  AND  DIMETHYL  ETHER  FROM  THE  IR  SPECTROSCOPY 
AND  QUANTUM  CHEMICAL  DATA 

S.K.  Ignatov,1  P.G.  Sennikov,2  A.G.  Razuvaev,1  Sh.Sh.  Nabiev,3  and  L.A.  Chuprov1 

1 Nizhny  Novgorod  State  University,  Nizhny  Novgorod,  Russia 
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3 Russian  Research  Center  "Kurchatov  Institute",  Moscow,  Russia 
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The  molecular  structure,  binding  energies,  and  vibrational  spectrum  of  binary  molecular  complexes  of  silicon 
tetrafluoride  with  water,  methanol  and  dimethyl  ether  molecules  observed  earlier  by  the  IR  spectroscopy  in  the  low 
temperature  (12-15K)  inert  matrices  were  studied  with  the  quantum  chemical  electron  correlated  ah  initio  method 
(MP2)  using  the  different  basis  sets  up  to  6-311++G(2d,2p).  It  was  found  that  the  molecular  structure  of  these 
adducts  is  a  trigonal  bipyramide  with  the  five-coordinated  silicon  atom  and  the  donor-acceptor  bond  between  silicon 
and  oxygen.  This  structure  is  additionally  stabilized  by  the  hydrogen  bonds  between  hydrogen  and  fluorine  atoms.  No 
local  minima  of  the  potential  energy  surface  corresponding  to  the  pure  hydrogen-bonded  structures  were  located.  The 
estimation  of  the  binding  energy  corrected  by  the  basis  set  superposition  error  and  the  zero  point  energy  are  6.5,  9.7, 
and  12.5  kj/mol  for  the  SiF4-  H20,  SiF4-  0(H)CH3,  SiF4-  0(CH3)2  complexes,  correspondingly.  The  calculated  IR 
shifts  of  the  monomer  molecules  in  the  SiF4-  H20  and  SiF4-  0(CH3)2  complexes  are  in  a  good  agreement  with  the 
experimental  values  whereas  the  band  844  cm-1  observed  under  matrix  isolation  conditions  in  the  case  of 
SiF4-  0(H)CH3  complex  can  not  be  unambiguously  assigned  in  the  framework  of  models  used.  The  most  probable 
explanation  of  this  band  is  a  formation  of  essentially  anharmonic  hydrogen  bond  O...H...F  or  even  ionic  structure 
F...H+...C)~  resulting  to  the  very  large  shifts  of  the  H-F  or  O-H  vibrations. 

The  study  has  been  performed  with  the  financial  support  from  the  Russian  Foundation  for  Basic  Research 
(Project  codes  00-03-32094  and  00-05-64919) 
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S.K.  Ignatov,1  A.G.  Razuvaev,1  P.G.  Sennikov,2  and  Sh.Sh.  Nabiev3 

1  Nizhny  Novgorod  State  University,  Nizhny  Novgorod,  Russia 
ignatov@ichem.  unn.  runnet.  ru 

2 Institute  of  Chemistry  of  High-Purity  Substances  RAS,  Nizhny  Novgorod,  Russia 

sen@hp.nnov.su 

3 Russian  Research  Center  "Kurchatov  Institute",  Moscow,  Russia 
nabiev@imp.  kiae.  ru 

An  original  method  of  fast  evaluation  of  the  intermolecular  interaction  potential  energy  for  a  study  of  the 
potential  energy  hypersurface  (PEHS)  of  weakly-coupled  systems  has  been  applied  for  a  PEHS  investigation  in  two 
types  of  systems  where  the  major  contribution  into  the  interaction  energy  comes  from  Van  der  Waals  forces.  They  are 
binary  molecular  complexes  of  methane  and  silane  with  water  CH4-  H20  and  SiH4-  H20.  The  distinctive  feature  of 
these  systems  is  an  extremely  plain  character  of  PEHS,  its  strong  anharmonicity  and  the  presence  of  feebly  marked 
minima  caused  by  weak  undirected  interactions  of  various  origins. 

In  this  work  we  analyze  the  complete  PEHS  of  the  molecular  systems  CH4-  PI20  and  SiH4-  H20  with  the  method 
of  adaptive  scanning.  The  method  consists  in  the  calculation  of  the  system  energy  in  uniform  mesh  points  on  PEHS 
with  subsequent  interpolation  and  more  accurate  definition  of  the  mesh  near  the  interpolation  function  minima.  By 
this  strategy  we  investigated  complete  PEHS  movements  of  an  H20  molecule  participating  in  the  formation  of  binary 
complex  X-  H20  (X=CH4,  SiH4)  in  respect  to  molecule  X  with  the  frozen  internal  molecular  structure  of  monomers. 
The  energy  was  calculated  by  the  quantum-chemical  method  in  approximations  of  various  levels  up  to  MP2/6- 
311++G(2d,2p).  All  the  results  were  obtained  with  the  adaptive  scanning  program  ADANIMEHS  specially  developed 
for  this  study.  The  PEHS  analysis  data  were  compared  against  the  observed  PEHS  parameters  of  the  system 
CH4+H20  obtained  on  the  basis  of  the  available  microwave  spectroscopy  data. 

The  work  has  been  performed  with  the  financial  support  from  the  Russian  Foundation  for  Basic  Research 
(Project  codes  00-03-32094  and  00-05—64919) 
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STRUCTURALLY  NONRIGID  MOLECULAR  COMPLEXES  OF  WATER 
WITH  ATMOSPHERIC  GASES:  PROBLEMS,  APPROACHES,  SOLUTION 

Sh.Sh.  Nabiev,1  N.A.  Zvereva,2  S.K.  Ignatov,3  P.G.  Sennikov,4  V.I.  Starikov,5 
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Chemically  active  and  toxic  molecules  of  the  man-made  origin  interact  easily  with  basic  atmospheric  gases  and, 
first  and  foremost,  with  water  vapor.  Hence,  molecular  complexes  with  participation  of  water  are  likely  to  be  formed 
in  the  atmosphere  alongside  with  the  products  of  chemical /photochemical  reactions  proper.  The  energy  of  these 
complexes  may  vary  from  several  tens  of  calories  up  to  several  kilocalories  and  their  optical  activity  may  be  rather 
high.  Therefore  these  compounds  may  cause  additional  radiative  losses  in  the  atmosphere  of  industrial  regions  and 
variations  of  solar  radiation  fluxes.  Vapor-phase  complexes  feature  several  forms  of  large  amplitude  motions  (LAM), 
which  results  in  the  transformation  of  the  spectra  of  their  constituents  and  the  appearance  of  new  bands  responsible 
for  intermolecular  vibrations.  These  factors  pose  serious  difficulties  for  detection  and  validation  of  the  concentration 
of  complexes  in  atmosphere  with  remote  laser  sounding. 

The  conditions  of  the  formation  of  the  above-mentioned  complexes,  which  are  stable  and  long-lived  in  free 
atmosphere,  as  well  as  their  spectroscopic  characteristics,  which  would  make  the  basis  for  effective  diagnostics  of 
these  ecologically  hazardous  compounds,  are  little  studied  for  today.  Besides,  the  presence  of  several  LAMs  in  these 
complexes  prevents  the  researchers  from  restricting  themselves  with  the  traditional  views  on  the  mechanics  and 
geometry  of  polyatomic  molecules.  Therefore  the  solution  of  tasks  concerning  the  spectra  and  the  structure  of  such 
systems  lies  in  the  use  of  unconventional  experimental  and  theoretical  approaches. 

This  work  discusses  the  possibilities  of  acquisition  of  new  fundamental  data  on  structurally  non-rigid  molecular 
systems  being  accumulated  in  atmosphere  as  a  result  of  anthropogenic  activity  with  the  use  of  special  integrated 
experimental  (multiwave  Fourier-  and  laser  spectroscopy  of  electron-vibration-rotational  transitions)  and  theoretical 
(quantum  chemistry,  the  theory  of  intra-  and  intermolecular  interactions)  approaches  and  the  analysis  of  the 
contribution  from  the  molecular  complexes  into  atmospheric  radiating  processes  with  the  application  of  advanced 
methods  of  fast  calculation  of  optical  characteristics  of  atmosphere. 

The  work  was  performed  with  the  financial  support  from  the  Russian  Foundation  for  Basic  Research  (Project 
code  00-05-64919). 
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ENERGY  AND  SPECTROSCOPIC  PARAMETERS  OF  NONRIGID 
COMPLEXES  (HHAL)N...(H20)M  (HAL=F,CL;  N+M>2)  IN  AN  ATMOSPHERE 
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1  Tomsk  State  University,  Tomsk,  Russia 
zvereva-natalia@aport.  ru 

2 Russian  Research  Center  "Kurchatov  Institute,  Moscow,  Russia 
nabiev@imp.  kiae.  ru 

3 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
yupon@iao.  ru 

Comparative  ab  initio  calculation  for  intermolecular  complexes  (H20)n...(HCl)m  and  (H20)n...(HF)nl 
(n  +m  >  2)  using  the  software  package  MONSTERGAUSS  are  performed.  For  calculations  the  split-valence  6-31G** 
basis  containing  polarization  functions  on  all  atoms  was  chosen.  The  frequencies  of  intermolecular  and  intramolecular 
vibrations,  energies  of  interaction  and  stable  configurations  of  these  complexes  were  determined.  On  the  basis  of  the 
analysis  of  the  received  results  the  conclusion  is  made.  The  stability  of  a  complex  (H20)m  ...  (HCl)n  (n  +  m  >  2)  is 
much  lower  than  stability  of  a  complex  (H20)m ...  (HF)n  (n  +  m  >  2). 

The  accuracy  of  the  calculated  geometric  parameters  in  comparison  with  the  experimental  data  and  calculation 
on  Mmller-Plesset  perturbation  theory  of  second  order  (MP2)  is  -0.01-0.02  A  for  intramolecular  distances  r,  and 
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-0.12  A  for  intermolecular  distances  R,  for  intramolecular  deformation  angles  the  accuracy  is  -1.5,  for  intermolecular 
deformation  angles  accuracy  is  -1.5°-  10°.  Harmonic  force  constants  calculated  at  the  RHF  level  for  molecular 
systems  are  overestimated  by  -10-20  %  and  harmonic  vibrational  frequencies  -  by  5-10  %.  Allowance  made  for 
electronic  correlations  in  the  method  of  configuration  interactions  (Cl)  or  in  the  Moller-Plesset  perturbation  theory 
of  second  order  (MP2)  brings  about  reducing  the  normal  vibrational  frequencies  by  -4  %.  However,  the  values  of 
bond  vibrational  frequencies  remain  to  be  overestimated  in  contrast  to  the  experimental  ones  (for  instance,  for  H2O 
molecules  and  HF  divergence  of  frequencies  is  -200  cm'1)- 

The  given  work  suggests  correcting  the  oscillatory  frequencies  using  a  single-line  calibration  function 

vcorr  —  a  vcalc 

The  value  of  average  absolute  deflection  of  the  predicted  values  from  the  experimentally  observed  harmonic 
frequencies  of  H20,  HF  and  HC1  is  -50  cm-1.  The  interaction  of  complex  molecules  results  in  long-wave  shift  and 
new  low  frequencies  belong  to  intermolecular  vibrations. 

The  study  has  been  performed  with  the  financial  support  from  the  Russian  Foundation  for  Basic  Research 
(Project  No.  00-05-64919) 
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The  simultaneous  fitting  of  observed1-2  line  intensities  in  the  cold  and  hot  bands  of  acetylene  lying  in  the  13.6  pm 
region  has  been  performed  within  the  framework  of  the  method  of  effective  operators.  The  P5  parameter  of  the  effective 
dipole  moment  operator  has  been  derived.  This  parameter  allows  for  reproducing  the  line  intensities  of  440  lines  of  the 
five  bands:  v5  ,  2v°  -  V5  ,  2V5  -  V5  ,  V4  +  V51  -  V4  ,  V4  +  V5  -  V4  ,  with  a  root  mean  squares  of  the  residuals  equal  to  5%. 
Such  a  deviation  corresponds  to  the  accuracy  of  the  line  intensity  determination  in  Refs.  1,2.  The  eigenfunctions  of  the 
effective  Hamiltonian  developed  for  the  global  treatment  of  the  vibration-rotation  line  positions  of  acetylene3  have  been 
used  in  the  fitting.  A  comparison  between  our  predicted  line  intensities  in  the  above  bands  with  those  presented  in 
HITRAN-2000  exhibits  considerable  disagreements  for  high  values  of  J  quantum  numbers. 

1.  J.-Y.  Mandin,  V.  Dana,  and  C.  Claveau,  JQSRT  67,  Ns. 6,  429-446  (2000). 

2.  D.  Jacquemart,  C.  Claveau,  J.Y.  Mandin,  and  V.  Dana,  JQSRT  69,  Nil,  81-101  (2001). 

3.  O.M.  Lyulin,  V.I.  Perevalov,  S.A.  Tashkun,  and  J.-L.  Teffo,  13th  Symposium  and  School  on  High  Resolution 
Molecular  Spectroscopy,  Proceedings  of  SPIE  4063,  126-133  (2000). 
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ABSORPTION  COEFFICIENT  IN  THE  1.4,  2.7  AND  4.3  pM  C02  BAND  WINGS 
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Spectral  behavior  of  the  absorption  coefficient  in  the  1.4,  2.7,  and  4.3  pm  C02  band  wings  is  described  making 
use  of  the  spectral  line  wing  theory  developed  by  the  authors.  As  is  known,  according  to  this  theory  the  expression 
for  the  absorption  coefficient  includes  the  quantum  intermolecular  interaction  potential  of  two  molecules,  which  is 
fitted  by  the  inverse  power  of  the  separation  in  a  bounded  interval  of  separations.  The  corresponding  parameters  are 
extracted  from  the  comparison  between  calculated  and  experimental  absorption  coefficients.  The  emphasis  is  centered 
on  the  differences  in  quantum  interaction  potentials  describing  the  absorption  in  the  wings  of  different  bands. 

The  work  is  supported  by  Russian  Foundation  for  Basic  Research  (Grant  No.  00-05-65209). 
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TEMPERATURE  DEPENDENCE  OF  THE  WATER  VAPOR  CONTINUUM  ABSORPTION  COEFFICIENT 
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Temperature  dependence  of  the  absorption  coefficient  in  the  line  and  band  wings  is  determined  by  the 
temperature  dependence  of  intensities  and  half-widths  and,  besides,  according  to  the  line  wing  theory,  by  the 
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temperature  dependence  of  the  averaged  intermolecular  interaction  potential.  In  the  present  work  the  experimental 
data  on  the  water  vapor  absorption  coefficients  at  different  temperatures  in  the  8-12  pm  region  are  used  to  obtain 
the  temperature  dependence  of  the  averaged  intermolecular  interaction  potential  represented  as  the  Lennard  -  Jones 
potential.  The  temperature  dependence  of  the  potential  parameters  is  compared  to  that  obtained  in  the  literature  from 
the  analysis  of  the  second  virial  coefficient  data. 

The  work  is  supported  by  Russian  Foundation  for  Basic  Research  (Grant  No.  00-05-65209). 
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Linewidth  coefficients  of  the  CH4  molecule  are  calculated  within  the  framework  of  Anderson-Tsao-Curnutte 
theory.  We  consider  the  line-width  coefficients  for  the  3v3  band  of  methane  broadened  by  N2  and  02.  Calculations  of 
the  coefficients  for  the  transitions  belonging  to  the  F]  and  F2  species  can  be  easily  performed,  though  there  are 
difficulties  in  the  orthogonalization  of  rotational  wave  functions  of  the  A  and  E  species.  In  this  work  the  compact 
symmetry-adapted-wave  functions  for  the  A),  A2,  E  species  derived  by  Cheglokov,  Ulenikov,  and  Itano  are  used. 
Formulas  for  the  interruption  functions  for  a  variety  of  interactions  were  earlier  derived  by  the  author  of  Ref.  1. 
These  interactions  are  octopole-quadrupole,  octopole-octopole,  hexadecapole-quadrupole,  hexadecapole-hexadecapole 
and  dispersion.  These  expressions  were  used  to  calculate  line-width  coefficients  for  transitions  belonging  to  the  A], 
A2,  E,  F|,  F2  species  in  the  3v3  band  of  CH4 

The  contribution  of  different  interactions  to  line  broadening  is  determined.  The  resultes  are  compared  with  the 
literature  data.  Using  of  the  complete  orthonormal  set  of  functions  leads  to  the  difference  in  the  width  coefficients 
for  lines  of  the  A,,  A2,  E  species.  A  contribution  of  multipole  interactions  to  the  linewidth  coefficients  is  less  than  5- 
6%,  and  reaches  10-15%  only  for  several  lines.  The  J-dependence  of  linewidth  coefficients  is  determined. 

1.  N.N.  Lavrentieva  and  V.N.  Saveliev,  Atmospheric  and  Oceanic  Optics  7,  29-37  (1994). 
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AND  NARROWING  FOR  H2  O  DOUBLETS  NEAR  2000  cm-1 
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A  few  resolved  and  unresolved  H20  doublets  near  2000  cnT1  broadened  by  N2  and  Ar  have  been  recorded  with  the 
Fourier  transform  spectrometer  of  Paris  VI  University  with  the  spectral  resolution  of  0.005  cm  1 .  The  measurements 
were  made  for  gas  mixture  pressures  (P(H20)  =  0.366-12  Torr  and  P(N2)=0-400  Torr,  P(Ar)  =  0-700  Torr). 

As  apparatus  function  of  Fourier  transform  spectrometer  close  to  the  Doppler  line  shape  it  has  been  possible  to 
determine  it  with  an  accuracy  high  enough  to  analyze  the  pressure  broadened  absorption  line  profiles  and  to  find  the 
deviations  from  the  Voigt  profile.  The  apparatus  function  was  determined  as  the  sum  of  two  gaussians  by  using  low 
pressure  CO  reference  lines  recorded  simultaneously  with  H20  ones.. 

The  line  parameters  were  determined  by  nonlinear  least-squares  fitting  of  a  calculated  line,  described  by  the 
Rautian-Sobelman  profile,  to  the  measured  one.  The  N2-broadening  and  Ar-broadening  coefficients  have  been  deduced 
for  the  different  gas  pressures.  The  narrowing  parameter  has  been  determined  for  some  lines.  Calculations  of 
N2-induced  linewidth  coefficients  were  performed  using  Anderson-Tsao-Curnutte  theory  considering  dipole- 
quadrupole,  quadrupole-quadrupole,  induction  and  dispersive  interactions. 

Authors  thank  Ch.  Claveau  and  A.  Valentin  from  Laboratoire  de  Physique  Moleculaire  et  Applications, 
Universite  Pierre  et  Marie  Curie,  Paris,  France  for  experimental  data. 
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HI HGTEMPE RATURE  SPECTRUM  OF  WATER  VAPOR  IN  1.2  SPECTRAL  REGION 

N.Y.  Karpova,  T.M.  Petrova,  V.I.  Serdyukov,  and  L.N.  Sinitsa 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
petrova@asd.  iao.  ru 

This  work  is  devoted  to  the  water  vapor  analysis  in  the  near  IR-region.  The  water  vapor  spectrum  was  studied 
using  intracavity  laser  spectrometer  in  8250-9100  cm-1  region  with  the  spectral  resolution  of  0.05  cm  1  and  at 
temperature  of  1000  K.  The  spectra  identification  was  done.  More  that  10  vibrational  bands  were  obtained 
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(V1+V2+V3,  2vj+V2,  V2+2v3,  Vi+3v2,  3V2+V3,  V1+2V2+V3-V2,  4V2+V3-V2,  2v)+2v2+V3-,  vj+4v2-V2,  2v]+V2-V2,  2vj+V3-v2  and 
2v2+2v3-V2). 

This  work  is  supported  by  Russian  Foundation  of  Basic  Research  (No.  99-03-33210) 
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INTRACAVITY  SPECTROSCOPY  OF  CARBON-CONTAINING  MOLECULES  IN  PLASMA 

T.M.  Petrova,  Yu.A.  Poplavskii,  and  L.N.  Sinitsa 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
petrova@asd.  iao.  ru 

The  given  paper  is  devoted  to  the  investigation  of  plasma  absorption  spectra  of  carbon-containing  molecules. 
Molecules  Cx>  CxHy,  CO2  (x  and  y  are  integer)  is  of  importance  in  the  combustion  processes,  for  diamond  film 
deposition,  in  processes  of  the  atmospheric  Ghemistry.  However,  up  to  recent  time  we  had  insufficiently  data  on  the 
kinetics  of  reactions  even  for  the  very  simple'  carbon-containing  molecules  in  gas  phase.  The  reason  of  it  consists  of 
the  difficulty  of  obtaining  of  such  molecules  under  the  good  controlled  conditions. 

In  the  present  paper  obtaining  the  molecules  in  excited  states  with  a  laser  flare  on  the  intracavity  spectrometer 
at  the  glass  with  neodymium  the  absorption  spectra  of  some  carbon-containing  radicals  and  stable  molecules  have 
been  recorded.  It  has  been  revealed  that  in  the  range  of  laser  radiation  on  the  glass  with  neodymium  the  electronic 
spectra  of  C2,  OH,  CH,  C3  are  observed. 

The  work  is  supported  by  the  Russian  Foundation  of  Basic  Research  (No.  99-03-33210). 
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AN  EXACT  VIBRATION-ROTATION  HAMILTONIAN  FOR  AMMONIA  LIKE  MOLECULES 

A.S.  Skalozub1  and  J.  Makarewicz2 

1 Ukrainian  State  Chemical  &  Technological  University,  Dnepropetrovsk,  Ukraine 
skalozub@cyberworld.  dp.  ua 
2 A.  Mickiewicz  University,  Poznan',  Poland 
jasiu@rovib.amu.edu.pl 

Internal  valence  coordinates  defined  by  chemical  bonds,  interbond  angles  and  dihedral  angles  are  a  better  choice 
than  normal  coordinates  if  large-amplitude  intramolecular  motions  have  to  be  considered.  A  problem  of  constructing 
the  exact  vibration  Hamiltonian  in  these  coordinates  for  arbitrary  molecules  was  solved  by  us  in  Ref.  1.  However,  for 
highly  symmetric  molecules  like  NH3,  it  is  not  always  possible  to  choose  the  valence  coordinates  in  accordance  with 
the  bonding  pattern  in  a  molecule.  In  this  case,  such  coordinate  sets  are  not  complete.  They  do  not  span  the  full 
configuration  space  since  they  cannot  distinguish  a  given  configuration  from  inverted  one.  As  a  consequence,  the 
inversion  motion  of  NH3  cannot  be  described  by  using  these  coordinates.  So,  for  solving  the  inversion  problem  in 
ammonia  like  molecules  we  have  entered  a  new  set  of  internal  coordinates  and  a  such  molecular  axis  system  for  which 
the  total  vibrational  angular  momentum  of  the  nuclei  equals  to  zero.  A  new  exact  vibration-rotation  Hamiltonian  has 
been  derived  for  these  coordinates.  Preliminary  variational  calculations  of  the  vibrational  spectrum,  which  are 
obtained  from  the  ab  initio  potential  energy  surface  of  NH3,  will  be  presented. 

1.  J.  Makarewicz  and  A.  Skalozub,  Chem.  Phys.  Lett.  306,  352-356  (1999). 
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ANALYSIS  OF  THE  VIBRATIONAL  DEPENDENCE  OF  H20  MEAN  POLARIZABILITY 

V.N.  Stroinova1  and  V.M.  Mikhailov2 

1 Tomsk  Polytechnical  University,  Tomsk,  Russia 
vns@mmlab.  cctpu.  edu.  ru 

2Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 

In  the  paper  the  conception  of  Pade-approximants  in  the  framework  of  broadening  theory  of  spectral  lines  was 
presented  as  an  example  of  the  generation  of  effective  polarizability  operators  in  excited  vibrational  states  of  three 
atomic  quasi-rigid  molecules.  This  conception  is  a  part  of  the  theory  of  linked  ordering  schemes  of  intra-  and 
intermolecular  interactions  in  polyatomic  molecules.  In  the  framework  of  the  theory  of  linked  ordering  schemes  in  the 
limited  ordering  scheme  corresponding  to  super  excited  oscillator  model  the  vibrational  dependence  of  mean 
polarizability  for  H20  molecule  in  the  form  of  Taylor  series  on  the  power  of  vibrational  quantum  numbers  is  proved. 
Taylor  series  was  summed  up  using  Pade-approximants  technique.  Thus,  new  analytical  expressions  and  numerical 
results  are  obtained  for  the  vibrational  dependence  of  mean  polarizability  of  H2O  molecule. 
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PARAMETERS  OF  THE  DIPOLE  MOMENT  FUNCHON  FOR 
ISOTOPE  1803  OF  OZONE  MOLECULE 

O.N.  Sulakshina,1  Yu.G.  Borkov,1  A.  Barbe,2  VI. G.  Tyuterev,2  and  A.  Chichery2 

1 1nstitute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
son@iao.  ru 

2Universite  de  Reims,  Reims,  France 


The  parameters  of  the  dipole  moment  function  for  isotope  1803  including  third  order  contributions  have  been 
evaluated  from  new  available  experimental  data  The  spectra  for  this  isotope  were  recorded  with  the  Fourier 
transform  spectrometer  of  Reims,  France,  in  the  group  of  Molecular  Spectroscopy  and  Atmosphere. 

The  calculations  were  based  on  the  formalism  of  effective  dipole  moment  operators.  This  method  allows  one  to 
recover  the  derivatives  of  the  dipole  moment  function  from  model  parameters  using  the  perturbation  formulas.  The 
transition  moment  parameters  determined  from  experimental  intensities  using  a  least-squares  fitting  have  been  taken 
like  input  data.  It  must  be  emphasize  that  the  dipole  moment  function  with  optimal  choice  of  signs  for  the  ozone 
molecule  03  were  determined  by  authors  of  Ref.  1. 

This  work  was  supported  by  RFBR  Grant  99-03-33201 


1.  O.N.  Sulakshina,  Yu.G.  Borkov,  VI. G.  Tyuterev,  and  A.  Barbe,  J.Chem.Phys.  113,  N°  23  (2000). 
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ESTIMATION  OF  THE  LINE  INTENSITIES  FOR  HOT  BANDSIN 
THE  6.3  pm  REGION  FOR  WATER  MOLECULE 

O.N.  Sulakshina,1  Yu.G.  Borkov,1  and  R.O.  Manuilova2 

1  Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
son@iao.  ru 

2 St. Petersburg  State  University,  St.  Petersburg,  Russia 

For  investigation  of  kinetics  of  vibrational  states  of  water  in  the  middle  atmosphere  and  non  -  LTE  emissions  a 
renovation  of  the  spectroscopic  data  was  done.  The  estimations  of  line  intensities  for  hot  bands  in  the  region  1500- 
2100  cm-1  of  water  have  been  performed. 

The  hot  bands  in  this  region  include  the  transitions  from  the  energy  levels  of  the  first  triad  to  energy  levels  of 
the  second  triad  (110,  011,  030).  The  line' position  calculations  were  realized  taking  into  account  the  Generating 
function  model.  The  transition  moment  parameters  were  recalculated  using  dipole  moment  derivatives  determined  by 
the  authors  of  this  work. 

This  work  was  supported  by  RFBR  Grant  00-05-65082. 


PECULIARITIES  OF  GENERATION  OF  OA  SIGNALS  IN  ABSORBING  CELLS  OF  SMALL 
AND  LARGE  DIMENSIONS  AND  THEIR  DEPENDENCE  ON  EXPERIMENT  CONDITIONS 

B. A. Tikhomirov  and  A. B. Tikhomirov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
boris@ra9hai.  tomsk.  ru 

Detailed  study  of  the  methodological  questions  of  experimental  investigations  allows  us  to  carry  out  a  correct 
interpretation  of  the  measurement  results  and  more  effectively  make  the  subsequent  experiments. 

In  present  paper  the  methodological  questions  of  the  optical-acoustic  (OA)  measurements  of  the  factors  o 
resonant  and  nonresonanse  absorption  of  radiation  by  molecular  gases  and  the  constants  of  the  relaxation  of  excited 
molecules  with  laser  sources  of  UV,  visible,  and  IR  spectral  ranges  for  different  pressures  of  studied  gases  and  the 
laser  radiation  parameters  are  discussed. 

In  particular,  it  is  shown  based  on  the  solution  of  balance  equations  for  the  level  populations  that  lor  the 
excitation  of  molecules  at  the  oscillation  levels  of  energy  which  are  lain  highly  by  the  amplitude-modulated  radiation 
the  contributions  into  the  periodic  OA  signal  of  the  pressure  from  the  subsequent  transitions  of  molecules  from  top  to 
down  are  carried  out  with  the  lesser  effectiveness  then  from  previous  collisional  transitions.  Owing  to  it  the 
dependences  of  sensitivity  of  OA  detector  on  the  pressure  of  gas  in  a  cell  and  the  frequencies  of  radiation  modulation 
for  the  composite  oscillation  bands  of  absorption  and  overtones  (multi-level  models)  differ  essentially  from  analogous 
dependences  for  the  lowest  oscillation  state  (two-level  model). 
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It  is  established  that  during  the  excitation  of  molecules  by  a  short  radiation  pulse  in  the  cylinder  cells  with  a 
small  diameter  (d  -  1  cm)  equally  with  “thermal”  and  “audible”  OA  signals1  the  OA  pulse  of  “propagation”  of  a 
sound  from  laser  beam  to  microphone  which  acts  at  the  membrane  of  microphone  in  the  first  instance  effects 
essentially  at  the  shape  of  a  signal  of  OA  detector. 

Advantages  of  the  use  of  the  method  of  electric  activation  in  OA  measurements  of  the  molecular  absorption 
factors  and  the  constants  of  relaxation  of  excited  molecules  are  demonstrated. 

Design  of  OA  detectors  with  the  spatial-temporal  resolution  of  signals  which,  in  opinion  of  authors,  allows  us  to 
reach  a  sensitivity  by  the  absorption  factor  kvmin  ~  10~12  cm-1  for  the  energy  of  laser  pulse  1  J  are  discussed. 

1.  V.P.  Jarov  and  V.S.  Letokhov,  Laser  optical-acoustic  spectroscopy.  Nauka,  Moscow,  1984. 
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RADIATION  SPECTRUMS  OF  A  FLAME  AT  COMBUSTION  OF  WOOD  MATERIALS 

R.Sh.  Tsvyk1  and  A.A.  Dolgov2 

1 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
tsvyk@iao.ru 

2Tomsk  State  University,  Tomsk,  Russia 

The  paper  presents  the  results  of  measurements  of  radiation  spectrums  at  combustion  the  fallen  of  trees  (cedar, 
pine,  birch)  in  the  spectral  range  0.4-6  microns.  The  monochromator  MDR-6  with  diffraction  gratings  from  1200  up 
to  75  strokes  was  used.  Time  of  scanning  of  a  spectrum  with  one  diffraction  grating  6  seconds.  The  flame 
(combustion  of  products  of  a  pyrolysis)  is  exhibited,  that  is  not  a  stimulus  source  of  an  ideal  black  body.  On  a 
background  of  solid  radiation  heated  aerosol  particles  the  strong  lines  of  radiation  heated  are  watched  products  of 
combustion,  basically  CO2,  H2O.  Specter  of  radiation  in  IR  area  is  close  to  a  radiation  spectrum  of  a  gas  burner. 
Specter  of  radiation  of  a  condensed  phase  is  close  to  radiation  of  an  ideal  black  body. 

The  work  was  supported  by  Russian  Foundation  for  Basic  Researches  (Project  No.  00-02-16747). 
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PROPERTIES  OF  LOW-FREQUENCY  IR  ABSORPTION  SPECTRA 
OF  SOME  POLYCYCLIC  HYDROCARBONS 

Yu.S.  Demchuk,1  A.E.  Vandyukov,2  and  E.A.  Vandyukov1 

1 State  Institute  of  Applied  Optics,  Kazan,  Russia 
postmaster@gipo.  kazan.  ru 

2Arbusov 's  Institute  of  Organic  and  Physical  Chemistry,  Kazan,  Russia 
sasha@iopc.  ken.  ru 

The  attention  of  astrophysicists  to  optical  and  spectral  properties  of  polycyclic  aromatic  hydrocarbons  (PAHs)  is 
due  the  problem  of  identifying  the  diffuse  bands  being  in  IR  spectra  of  an  interstellar  medium.1'2  Various  hypotheses 
on  possible  states  of  PAHs  in  astrophysical  objects  have  been  voiced,  one  of  which  supposes  the  presence  of 
molecular  associates  (aggregates)  or  microcrystalline  patches  in  small  carbon'  particles.  Associates  of  polyatomic 
molecules  are  the  intermediate  link  between  a  crystalline  state  of  a  substance  and  a  dissolved  state  of  molecules.  The 
comparison  of  laboratory  investigations  data  on  PAHs  IR  spectra  and  astrophysical  measurements  data  can  confirm  or 
refute  one  or  the  other  hypothesis  on  the  origin  of  diffuse  bands  in  IR  spectra  of  an  interstellar  medium. 

The  report  presents  the  results  of  investigating  the  regularities  in  IR  absorption  spectra  of  the  following  PAHs: 
naphtalene,  anthracene,  phenantrene,  pyrene,  and  coronene  in  fine-dispersed  state  in  KBr  matrices,  polyethylene  and 
vaseline  oil  according  to  the  procedure.3  The  investigation  of  PAHs  IR  spectra  were  performed  with  IR  Fourier 
spectrometer  Bruker  IFS-66v.  Results  of  the  fine-dispersed  state  investigations  are  compared  with  the  data  for  the  same 
molecules  in  the  dissolved  state.4  The  formation  of  associates  or  fine-dispersed  states  of  PAHs  is  found  to  be 
characterized  by  own  spectral  properties  other  than  those  of  free  or  dissolved  molecules.  It  should  be  referred  to  them: 

1.  Appearance  of  IR  bands  at  composite  vibrations  with  participation  of  molecule  deformational  vibrations. 

2.  Presence  of  a  doublet  structure  of  some  bands. 

The  spectral  regularities  of  a  PAHs  fine-dispersed  fraction  in  dependence  on  temperature  and  concentration  in 
the  large  range  of  their  changes  are  found.  The  investigations  of  PAHs  fine-dispersed  samples  by  powder  X-raying 
did  not  allow  to  separate  structure  changes  to  explain  the  distinctive  spectral  properties  of  fractions.  To  explain  the 
peculiar  distinctive  properties  of  PAHs  fine-dispersed  states  spectra,  the  representations  about  the  Van  der  'Waals 
weak  interaction  between  neutral  molecules  of  polycyclic  aromatic  hydrocarbons  are  used.5 
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1.  Polycyclic  Aromatic  Hydrocarbons  and  Astrophysics,  A.  Leger  and  L.B.  d'Hendecourt,  Eds.  D.  Reidel, 
Publishing  Co.:  Dordrecht,  1986. 

2.  J.  Szcizepausky  and  M.  Vala,  Nature  363,  699-701  (1993). 

3.  A.L.  Smith,  Applied  infrared  spectroscopy,  New  York,  1979. 

4.  Yu.S.  Demchuk,  A.E.  Vandyukov,  and  E.A.  Vandyukov,  Proc.  SPIE  4341-03  (2000). 

5.  P.M.  Hochstrasser,  Molecular  Aspects  of  Symmetry,  W.A.  Benjamin.  Inc.N.Y.  -  Amsterdam,  1966. 
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USE  OF  MODIFIED  MODEL  OF  SYMMETRIC  GYROSCOPE 
TO  ANALYZE  THE  HIGH-TEMPERATURE  SPECTRA  OF  WATER  VAPOR 


O.K.  Voitsekhovskaya,  A.A.  Kotov,  and  V.N.  Cherepanov 

Tomsk  State  University,  Tomsk,  Russia 
vok@elefot.tsu.ru 

Supposition  on  a  possible  transformation  of  a  molecule  (symmetric  < — >  asymmetric)  during  the  thermal  or 
optical  excitation  which  was  not  used  earlier  in  the  molecular  spectroscopy  has  served  as  a  base  of  proposed  paper.  A 
new  model  has  been  constructed  to  interpret  the  high-temperature  spectrum  of  molecules  of  asymmetric  gyroscope 
type.  In  high-exited  oscillation-rotation  (OR)  states  with  the  rotation  quantum  numbers  j  «  ka  the  Hamiltonian  of  a 
molecule  is  written  as  the  Hamiltonian  of  symmetric  gyroscope  in  Pade-form.  To  determine  the  constants  of  new 
model  Hamiltonian  the  processing  of  the  energy  levels  with  values  of  the  rotation  quantum  numbers  J  <  20  which 
are  known  from  the  experiment  for  standard  temperatures  (T  =  296  K)  for  the  water  vapor  molecule  (which 
traditionally  is  related  to  asymmetric  gyroscope)  has  been  performed  for  the  first  time.  It  allows  us  to  predict  the 
levels  up  to  J  =  40  and  K  (=  Ka)  >  J/2.  For  exceptional  simplicity  of  the  model  (the  levels  are  calculated  by  the 
fraction-rational  analytic  expression  )  the  calculation  error  of  energy  levels  is  compared  with  the  error  of  the 
experiment  for  prediction  of  OR  energies.  Accentuate  that  the  similar  event  is  impossible  for  the  traditional  model 
used  for  the  water  vapor  molecule  since  in  the  approximation  of  asymmetric  gyroscope  the  OR  levels  are  found  by 
the  numerical  diagonalization  of  Hamiltonian  matrix  only.  Preliminary  testing  of  calculations  for  the  proposed  model 
has  been  performed,  and  the  identification  of  OR  lines  in  the  high-temperature  spectra  (published  in  the  literature 
and  presented  to  the  authors  by  foreign  colleagues)  has  been  refined. 


REANALYSIS  OF  WATER  VAPOR  SPECTRA  IN  THE  9500-11500  cm  1 
SPECTRAL  REGION 

A.D.  Bykov,1  O.V.  Naumenko,1  L.N.  Sinitsa,1  B.A.  Voronin,1 
C.  Camy-Peyret,2  J.-Y.  Mandin,2  and  J.-M.  Flaud3 

1 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
bor@asd.  iao.  ru 

2Universite  Pierre  et  Marie  Curie,  Paris,  France 
3  U  nicer  site  Paris  Sud,  Orsay,  France 

Water  vapor  Fourier-transform  spectra  recorded  at  the  National  Solar  Observatory  (Kitt  Peak,  AZ),  at  a  total 
pressure  of  1.5  and  17  Torr,  and  absorption  path  of  43396  cm  between  9500  and  11500  cm’1  were  revisited1  for  the 
purpose  of  identifying  weak  absorption  lines  not  included  into  the  previous  study.  Recent  high  accuracy  ab  initio 
calculations  by  Partridge  and  Schwenke2,  as  well  as  our  own  predictions  of  line  positions  and  intensities  within  the 
effective  Hamiltonian  method  were  used  in  the  spectrum  analysis.  As  a  result  more  than  35%  of  new  energy  levels 
belonging  to  the  first  decade  resonating  states  were  derived  including  that  for  the  (140)  and  (060)  states.  Several 
energy  levels  of  the  highly  excited  (070)  state  were  also  retrieved  from  the  transitions  borrowing  their  intensities  via 
strong  local  interpolyad  resonance  with  the  (121)  and  (220)  states.  Large  number  of  lines  were  attributed  to  the 
H2170  and  H2'80  absorption  as  well  as  to  the  (131)-(010)  and  (211)-(010)  H2ieO  hot  band  transitions.  Overall 
more  than  4000  absorption  lines  were  identified  in  the  analyzed  spectral  region. 

1.  J.-P.  Chevillard,  J.-Y.  Mandin,  J.-M.  Flaud  and  C.  Camy-Peyret,  Can.  J.  Phys  67,  1065-1084  (1989). 

2.  H.  Partridge  and  D.  Schwenke,  J.  Chem  Phys.,  106,  4618-4639  (1997). 
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OF  MONOMER  AND  DIMER  FORMS  OF  WATER 
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The  theoretical  research  of  electronic  absorption  spectra  caused  by  transition  on  repulsive  electronic  term  (A'B,) 
for  a  monomer  and  dimer  of  water  is  carried  out.  For  description  of  cross  absorption  section  in  a  continuous  spectrum 
the  model  of  linear  potential  U(x)  =  E(R0)  -  Fx  (x  =  R  -  R0  -  coordinate  counted  from  equilibrium  internucleus 
distance  R0)  is  offered.  At  that  potential  the  repulsive  term  of  the  excited  electronic  state  is  described  with  the  help 
of  Eiri  functions  (as  the  decision  of  the  Schrudinger  equation  in  a  homogeneous  field).  The  form  of  potential  U(x)  is 
determined  using  ab  initio  calculated  potential  energy  U(x)  for  the  appropriate  x  =  R  -  R0.  The  cross  sections  of 
potential  surfaces  of  the  low  electronic  states  are  determined  from  the  ab  initio  calculations  using  methods  Hartree- 
Fock  (FIF),  configuration  interaction  (Cl)  and  multiconfiguration  interaction  (MC  SSP).  On  the  basis  of  the 
analysis  of  influence  of  various  oscillatory  modes  on  the  form  of  complete  absorption  section  the  monomer  of  water 
and  mixing  of  various  oscillatory  modes  at  the  formation  of  water  dimer  and  also  analysis  of  change  of  electronic 
density  for  S0  -»  S,  transition  at  movement  along  coordinate  of  reaction  is  established  validity  of  offered  model  for 
the  description  photodissociation  spectra  (for  the  first  band  of  absorption)  monomer  and  dimer  forms  of  water.  The 
dependence  of  cross  section  of  absorption  on  frequency  of  radiation  co  for  monomer  and  dimmer  form  of  water  is 
obtained.  The  comparison  of  cross  section  of  absorption  of  a  water  molecule  calculated  using  the  offered  model  with 
experimental  cross  section  of  absorption  and  cross  section  of  absorption  designed  at  replacement  of  Eiri  functions  on 
8-function  is  done.  The  good  enough  consent  the  results  received  within  the  framework  of  model  using  the  Eiri 
functions  with  the  experimental  data  is  marked.  The  replacement  of  Eiri  functions  on  5-function  results  in  more 
significant  deviation  of  the  form  of  a  absorption  band  from  experimental  one.  For  water  dimer  (H20)2  absorption 
band  have  the  same  unstructured  form  as  for  a  water  monomer.  The  shift  of  the  absorption  band  (with  maximum  at 
X  -  162  hm)  into  short  lengths  of  waves  in  comparison  with  of  water  monomer  H20  (X  -  167  hm)  is  observed. 


Al-51 

CALCULATION  OF  VIBRATIONAL  LEVELS  OF  METHANE  FROM  AB-INITIO 
POTENTIAL  ENERGY  SURFACE 

A.  Nikitin1  and  J.  Makarewicz2 3 4 5 

1 1nstitute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
2Mickiewicz  University,  Poznan,  Poland 

The  Gaussian94  program  was  used  for  calculation  11000  points  in  CCSD(T)  method  in  conjunction  with  cc- 
pVTZ  basis  set.  The  methane  ab-initio  energy  surface  was  determined  in  several  forms  using  symmetry  internal  mass 
dependent  and  mass  independent  coordinates.  The  cubic  force  constants  have  been  derived.  The  kinetic  energy 
operator  have  been  determined  in  terms  of  internal  coordinates.  Several  algorithms  have  been  applied  for  vibrational 
levels  calculation.  Localized  and  delocalized  basis  sets  for  the  expansion  of  the  total  wave  function  ware  proposed 
and  convergence  of  the  variational  method  was  investigated. 

1.  D.L.  Gray  and  A.G.  Robiette,  Molecular  Physics  37,  1901-1920  (1979). 

2.  T.J.  Lee,  J.M.L.  Martin,  P.R.  Taylor,  J.Chem.Phys.  102(1),  1995. 

3.  A.  Nikitin,  J.P.  Champion,  VI. G.  Tyuterev,  J.Mol.Spectr.  182,  72-84  (1997). 

4.  J.P.  Champion,  M.  Loete,  and  G.  Pierre  in  "Spectroscopy  of  the  Earth's  Atmosphere  and  Interstellar 
Medium",  Academic  Press,  Boston,  1992. 

5.  A.  Nikitin,  J.P.  Champion,  VI. G.  Tyuterev,  and  L.R.  Brown,  J.Mol.Spectr.184,  120-128  (1997). 
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ANALYSIS  OF  FOURIER  -  TRANSFORM  SPECTRUM  OF  H2170  MOLECULE 
IN  THE  11600-14550  cm"1  SPECTRAL  REGION 

A.D.  Bykov,1  O.V.  Naumenko,1  L.N.  Sinitsa,1  L.P.  Vorobieva,1 
C.  Camy-Peyret,2  J.-Y.  Mandin,2  and  J.-M.  Flaud3 

1 1nstitute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
lily@asd.  iao.  ru 

2Universite  Pierre  et  Marie  Curie,  Paris,  France 
3Universite  Paris  Sud,  Orsay,  France 

This  contribution  represents  the  theoretical  analysis  of  the  H2170  molecule  absorption  spectrum  in  the  1 1 600— 
14550  cm"1  spectral  range  recorded  for  the  first  time  at  the  National  Solar  Observatory  (Kitt  Peak,  AZ)  at  a  total 
pressure  of  1.5  and  17  Torr,  and  absorption  path  of  43396  cm.  The  spectrum  is  formed  by  transitions  involving 
vibrational  states  belonging  to  the  second  decade  and  first  pentadecade,  and  represents  a  weak  absorption,  that  is 
why  the  accurate  predictional  calculations  are  needed  to  identify  it.  Partridge  and  Schwenke1  database  was  used  in 
the  spectrum  assignment.  As  a  result,  99  energy  levels  for  the  (211),  (013),  and  (112)  second  decade  vibrational 
states  were  derived,  as  well  as  195  energy  levels  for  the  (221),  (301),  (103),  and  (400)  belonging  to  the  first 
pentadecade. 

All  investigated  vibrational  states  seemed  to  be  strongly  perturbed  through  rovibrational  and  anharmonic 
interactions  with  other  “dark”  states.  In  particular,  separate  transitions  involving  energy  levels  of  the  highly  excited 
(071)  state  were  found  in  the  spectrum  stealing  their  intensities  from  stronger  line-partners  of  the  (301)— (000)  band. 
On  the  whole,  the  new  information  obtained  completes  and  verifies  the  existing  databases  on  water  vapor  absorption 
in  the  spectral  range  under  study. 

1.  H.  Partridge  and  D.  Schwenke,  J.  Chem  Phys.,  106,  4618-4639  (1997) 
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SPECTRAL-PHOTOMETRIC  GAS  ANALYZER 


Yu.A.  Poplavskii,  V.I.  Serdyukov,  L.N.  Sinitsa,  and  F.P.  Shcherbakov 

Institute  of  Atmospheric  Optics  of  SB  RAS,  Tomsk,  Russia 
sln@iao.  ru 

The  monitoring  of  greenhouse  gases  and  harmful  substances  in  the  atmospheric  air  is  one  from  basic  problems  in 
the  ecology  and  climatology.  To  solve  this  problem  it  is  necessary  to  have  highly  sensitive  and  reliable  techniques 
and  instruments.  The  most  reliable  and  selective  instruments  of  the  gas  analysis  are  the  IR-spectrometers. 

In  Institute  of  Atmospheric  Optics  of  SB  RAS  the  spectral-photometric  gas  analyzer  is  developed  to  determine  a 
content  of  greenhouse  gases  in  the  IR-range  in  the  atmospheric  air  and  for  the  operational  qualitative  and  quantitative 
analysis  and  dynamic  monitoring  of  the  concentration  of  gas  components  during  technological  cycles.  The  instrument  is 
the  highly  scanning  IR-spectrophotometer  with  the  recording  and  processing  of  a  spectral  signal  in  PC. 

High  sensitivity  of  measurements  and  efficiency  of  the  spectrophotometer  enable  the  simultaneous  determination 
of  concentration  of  several  gases.  It  allows  the  gas  analyzer  to  be  used  effectively  for  the  investigation  and 
monitoring  of  products  of  the  pyrolysis  and  combustion  of  forest  materials. 

Spectra  of  the  combustion  products  for  fallen  needles  of  Siberian  pine  with  the  moisture  content  1%  for  the 
burning  of  five  tests  0.4  kg  each  with  the  interval  30  min  and  intake  of  gas  from  a  plume  of  flame  at  different  levels 
on  a  height  have  been  recorded  on  the  spectrophotometer. 

The  experiments  have  shown  that  on  the  spectrum  analyzer  (during  1-5  min)  the  basic  greenhouse  gases  (H20, 
C02,  CO  etc.),  methane  (CH4)  at  the  level  0.3-0. 5  ppm  (background  content  of  methane  in  the  atmosphere  is 
1.7  ppm),  acetylene  (C2H2)  at  the  level  0.5-1  ppm,  and  total  content  of  volatile  fractions  of  light  hydrocarbons  at 
the  level  1-2  ppm  are  reliably  registered. 

The  work  is  carried  out  for  a  support  of  the  Russian  Foundation  for  Basic  Research  (Grant  No.  99-03-33210). 
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Session  A2.  ABSORPTION  OF  RADIATION  IN  ATMOSPHERE  AND  OCEAN, 
RADIATIVE  REGIME  AND  CLIMATE  PROBLEMS 


A2-01 

ATMOSPHERIC  ABSORPTION  OF  SOLAR  RADIATION: 

POSSIBLE  EXPLANATIONS  FOR  THE  DISCREPANCY  BETWEEN  MODELS  AND  OBSERVATIONS 

A.  Arking 

Dept  of  Earth  and  Planetary  Sciences,  Johns  Hopkins  University,  Baltimore,  MD,  USA 

arking@jhu.edu 

Measurements  of  atmospheric  absorption  generally  exceed  model  calculations  by  15-30  W/m2.  Despite 
intensive  field  measurements  at  various  sites  over  the  past  five  years,  and  numerous  analyses  and  model  comparisons, 
there  remains  a  sharp  disagreement  amongst  investigators  with  respect  to  the  source  of  the  discrepancy.  Some 
investigations  show  that  the  discrepancy  occurs  only  in  the  presence  of  clouds,  while  other  show  no  dependence  on 
clouds.  Some  show  that  highly  absorbing  aerosols  are  the  source,  while  others  show  that  at  least  in  some  locations, 
the  aerosols  have  no  effect.  Studies  of  the  3-dimensional  effects  associated  with  inhomogeneous  cloud  fields  have  not 
revealed  any  systematic  effects  that  could  account  for  higher  absorption.  Finally,  attempts  to  explain  the  discrepancy 
by  dimers  of  water  vapor  or  other  polymers  that  are  not  included  in  the  models,  or  the  presence  of  nitrogen  dioxide 
from  lightning  discharge  or  industrial  pollution,  have  shown  their  effects  to  be  too  small.  In  the  present  study,  we 
compare  spectral  and  broadband  measurements  in  order  to  pinpoint  the  spectral  features  of  the  discrepancy,  and  to 
examine  the  extent  to  which  the  response  of  broadband  radiometers  is  affected  by  changes  in  the  spectrum  of  the 
measured  flux,  thereby  biasing  the  measurement. 

A2-02 

BRIGHTNESS  FIELDS  UNDER  CONDITIONS  OF  ICE  CRYSTAL  BROKEN  CLOUDS 

T.B.  Zhuravleva1  and  A.G.  Petrushin2 

1  Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
sms@iao.  ru 

2 Institute  of  Experimental  Meteorology,  Obninsk,  Russia 

To  calculate  the  brightness  fields  of  atmosphere-surface  system,  one  must  take  into  consideration  the  variations 
of  spatial  structure  of  real  cloud  fields  on  spatial  scales  much  smaller  than  the  resolution  (of  most)  used  in  GCMs. 
Over  last  two  decades,  the  radiative  transfer  modelers  basically  concentrated  on  horizontally  or/and  vertically 
inhomogeneous  liquid-droplet  clouds.  The  present  work  discusses  how  horizontally  inhomogeneous  ice  crystal  clouds 
influence  the  angular  structure  of  transmitted  and  reflected  radiation  in  shortwave  spectral  range. 

Since  mesoscale  atmospheric  studies  have  to  take  stochastic  cloud  structure  into  account,  for  adequate  treatment 
of  cloud  and  radiation  fields  it  is  necessary  to  use  the  statistical  approach: 

-  the  mathematical  model  of  broken  clouds  is  constructed  based  on  the  Poisson  point  fluxes  on  the  straight 
lines; 

-  the  mean  brightness  fields  are  calculated  by  the  method  of  closed  equations,  based  on  the  solution  of  system 
of  equations  for  mean  intensity  by  the  Monte  Carlo  method. 

The  microstructure  model  of  ice  crystal  cloud,  consisting  of  solid  hexagonal  plates  or  columns  randomly  oriented 
in  space,  is  presented  by  A.G.  Petrushin.1  For  calculation  of  main  optical  characterstics  of  ice  crystals  (phase 
scattering  function,  scattering  and  extinction  coefficients)  in  shortwave  spectral  range,  the  method  of  geometric 
optics  with  account  of  diffraction  is  used. 

The  mean  intensity  in  the  visible  range  (0.63  pm)  and  in  absorption  band  of  ice  (2.6  pm)  is  calculated  for 
optical  and  geometrical  parameters  of  high-  and  middle-level  ice  clouds.  The  influence  of  effects  caused  by  the 
stochastic  cloud  geometry  on  the  formation  of  brightness  fields  is  estimated  by  comparison  with  calculations  based  on 
horizontally  homogeneous  model. 

The  work  is  supported  partially  by  Russian  Fund  for  Basic  Research  (Grant  00-05-65456). 

1.  A.G.  Petrushin,  Cloud  physics  aspects.  Ed.  Semenov  L.P.  St. Petersburg,  Gidrometeoizdat,  118-149  (1998). 
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COMPARISONS  BETWEEN  CALCULATIONS  AND  MEASUREMENTS 
OF  SOLAR  DOWNWARD  IRRADIANCE  IN  DIFFERENT  ATMOSPHERIC  CONDITIONS 

A.  Rublev,1  N.  Chubarova,2  G.  Gorchakov,3  A.  Arking,4  and  A.  Kopylov1 

1 Russian  Research  Center  “Kurchatov  Institute" ,  Moscow,  Russia 
rublev@imp.  kiae.  ru 

2 Moscow  State  University,  Moscow,  Russia 
3 Institute  of  Atmospheric  Physics  RAS,  Moscow,  Russia 
4Dept  of  Earth  and  Planetary  Sciences,  Johns  Hopkins  University,  Baltimore,  MD,  USA 

The  best  way  to  confirm  the  applicability  of  any  radiative  computational  code  is  a  direct  comparison  between  its 
results  and  field  experimental  data.  In  this  context,  the  Monte  Carlo  RT  code  developed  for  exact  calculations  of 
solar  fluxes  has  been  carefully  validated  against  ground-based  solar  radiation  measurements  under  various 
atmospheric  conditions.  The  comparisons  have  been  fulfilled  for  downward  solar  fluxes  using  the  developed  aerosol 
optical  models,  which  take  into  account  for  the  relations  between  aerosol  optical  characteristic  and  meteorological 
parameters. 

In  order  to  represent  different  atmospheric  properties  we  have  chosen  the  ground-based  radiation  measurements 
over  different  geographical  regions  including  the  ARM  sites  at  the  Southern  Great  Plains  (SGP),  Tropical  Western 
Pacific  (TWP)  and  North  Slope  of  Alaska  (NSA)  as  well  as  the  measurements  at  Meteorological  Observatory  of 
Moscow  State  University  (MO  MSU).  This  enables  us  to  cover  the  variety  of  the  observed  atmospheric  optical 
peculiarities  at  mid-latitude  continental  (SGP  and  MO  MSU),  maritime  (TWP)  and  arctic  conditions  (NSA),  under 
which  the  Monte-Carlo  RT  code  can  be  validated. 


A2-04 

SOOT  AEROSOL  AS  A  SOURCE  OF  REDUNDANT  ABSORPTION 
OF  SHORT- WAVELENGTH  RADIATION  BY  THE  ATMOSPHERIC  AIR 

B.A.  Tikhomirov,  A.B.  Tikhomirov,  and  K.M.  Firsov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
boris@ra9hai.  tomsk.  ru 

Quantitative  experimental  data  on  the  coefficient  of  nonresonance  absorption  of  the  ruby  laser  radiation  by 
water  vapor  in  a  mixture  with  nitrogen  have  been  obtained  for  the  first  time.  The  measurement  results  coincide  with 
the  results  of  calculation  of  the  molecular  absorption  factor  which  has  been  performed  using  the  spectral  data  bank 
HITRAN-96  and  the  Claff  model  for  the  absorption  lines  of  H20. 

The  results  of  measurements  of  dependences  on  the  humidity  of  the  nonresonance  absorption  factor  for  the 
atmospheric  air  and  the  mixture  of  H20  with  nitrogen,  their  comparison  with  each  other  and  the  results  of 
calculations  of  the  molecular  absorption  factors  confirm  the  data  of  the  experiments1  performed  in  the  open 
atmosphere  on  the  presence  in  the  atmospheric  air  of  a  source  of  the  redundant  absorption  of  short-wavelength 
radiation.  It  is  established  that  the  redundant  absorption  of  the  ruby  laser  radiation  is  not  connected  with  the 
molecular  absorption. 

Correlation  of  the  time  dependence  of  the  nonresonance  absorption  of  the  ruby  laser  radiation  by  the  street  air 
and  the  concentration  of  soot  aerosol  in  the  atmospheric  air  which  has  been  recorded  in  IAO  of  SB  RAS  by  the 
synchronically  independent  method,  and  also  the  experiments  using  the  aerosol  filters  for  the  intake  of  air  samples 
show  synonymously  that  a  source  of  the  redundant  absorption  of  short-wavelength  radiation  in  the  atmosphere  is  the 
soot  aerosol. 

The  work  was  supported  by  the  Russian  Foundation  for  Basic  Research  (Grant  99-05-64564). 

1.  Yu. A.  Pkhalagov,  V.N.  Uzhegov,  and  N.N.  Shchelkanov,  Atmos,  and  Ocean  Optics  11,  315-319  (1998). 
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A2-05 

APPLICATION  OF  A  SERIES  OF  EXPONENTS  TO  CALCULATIONS 
OF  RADIATIVE  TRANSPORT  IN  THE  SPATIALLY  INHOMOGENEOUS  GASEOUS 
AND  AEROSOL  EARTH'S  ATMOSPHERE  BY  THE  MONTE  CARLO  METHOD 

K.M.  Firsov,  T.Yu.  Chesnokova,  V.V.  Belov,  A.B.  Serebrennikov,  and  Yu.N.  Ponomarev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
fkm@iao.  ru 

In  the  last  decades,  a  wide  class  of  experts  in  atmospheric  optics  has  addressed  themselves  to  a  solution  of  the 
problem  on  the  nonmonochromatic  radiation  propagation  in  a  multicomponent  medium  with  complex  and  spatially- 
dependent  absorption  spectra  of  its  individual  components.  This  is  due  to  the  necessity  of  a  more  correct  allowance 
for  the  interaction  of  the  optical  solar  radiation  with  the  Earth's  atmosphere  in  weather  and  climate  forecast  models. 
To  take  into  account  a  fine  structure  of  the  molecular  absorption  spectrum,  the  stationary  radiative  transfer  equation 
is  solved  for  each  radiation  wavelength  and  the  result  obtained  is  integrated  over  the  given  wavelength  region.  This 
solution  method  is  called  line  by  line.  The  standard  practice,  though  providing  an  asymptotically  correct  solution, 
appears  extremely  cumbersome  even  for  modern  computers.  The  letter  gave  an  impetus  to  the  development  of  a 
parametric  method  for  considering  a  huge  amount  of  spectroscopic  information  based  on  the  expansion  of  the 
broadband  transmission  function  in  a  series  of  exponents.  This  ensures  high  efficiency  of  calculating  the  integral 
spectral  characteristics  of  radiation  transmitted  through  a  spatially  homogeneous  multicomponent  gaseous  and  aerosol 
medium.  However,  only  a  molecular  nonscattering  atmosphere  has  been  examined  successively  as  a  spatially 
inhomogeneous  medium.  In  the  present  report,  the  applicability  of  a  series  of  exponents  for  the  spatially 
inhomogeneous  multicomponent  atmosphere  is  analyzed.  It  is  demonstrated  that  the  calculated  illumination  of  the 
Earth’s  surface  upon  exposure  to  radiation  in  the  0.943-0.952  pm  wavelength  range  with  the  use  of  a  short  series  of 
exponents  (including  only  7  terms)  leads  only  to  a  0.2%  accuracy  loss  with  a  simultaneous  more  than  350-fold 
reduction  of  the  computational  time. 

The  work  was  supported  by  the  Russian  Foundation  for  Basic  Research  (Project  00-05-64919). 
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APPLICATION  OF  THE  GENERALIZED  METHOD  OF  CONSTRUCTION 
OF  LINEAR  REGRESSION  TO  REVISE  THE  MODEL  OF  CONTINUOUS  ABSORPTION 
OF  RADIATION  BY  WATER  VAPOR  OVER  THE  SPECTRAL  RANGE  10.6  pm 

N.N.  Shchelkanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
snn@iao.  ru 

In  the  paper  the  unified  analytical  expression  allowing  one  to  find  the  regression  coefficients  for  the  linear 
equation  Y  =  K0  +  K]X  for  a  common  case  when  the  spread  of  points  in  the  correlation  between  values  X  and  Y  is 
caused  both  the  physical  factors  and  the  random  measurement  errors  is  presented.  It  is  shown  that  all  known 
formulae  for  the  regression  coefficients  are  the  particular  cases  of  the  proposed  analytical  expression. 

Obtained  expression  has  been  used  to  revise  the  temperature  relation  of  the  continuous  absorption  of  radiation 
by  water  vapor  over  the  spectrum  range  10.6  pm.  It  is  shown  that  the  second  term  in  the  model  of  continuous 
absorption1  which  is  characterized  by  the  linear  dependence  on  the  absolute  air  humidity  has  not  positive  but 
negative  temperature  dependence.  The  reasons  of  a  distinction  of  a  value  of  the  continuous  absorption  of  radiation  in 
the  models  in  Refs.  1  and  2  are  discussed. 

1.  N.N.  Shchelkanov,  Yu. A.  Pkhalagov,  and  V.N.  Uzhegov,  Atmos,  and  Oceanic  Optics  5,  681-687  (1992). 

2.  A.N.  Aref’ev,  Atmos.  Optics  2,  1034-1054  (1989). 
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INVESTIGATION  OF  DEPENDENCE  OF  SOLAR  RADIATION  CHARACTERISTICS  OF  THE  ATMOSPHERE 
ON  ATMOSPHERE,  CLOUD  AND  UNDERLYING  SURFACE  PROPERTIES 

L.R.  Dmitrieva-Arrago  and  M.V.  Shatunova 

Hydrometeorological  Research  Center  of  Russia,  Moscow,  Russia 
ldmitr@mecom.  ru 

The  solar  radiation  fluxes  and  flux  divergences  dependence  on  atmosphere,  cloud  and  underlying  surface 
properties  is  investigated.  The  developed  algorithm  of  solar  radiation  calculation  based  upon  the  delta-Eddington 
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method  is  used  as  investigation  method.  To  test  an  algorithm  its  results  were  compared  with  line-by-line  calculations 
for  different  geographical  regions.  Radiation  characteristics  of  water  and  ice  clouds  are  calculated  with  taking  into 
account  cloud  microphysical  parameters,  which  are  results  of  humidity  transformation  model. 

The  variations  of  the  atmospheric  radiation  characteristics  in  real-time  scale  on  the  base  on  data  for  short  period 
of  time  and  on  climatic  data  for  different  geographical  zones  are  analyzed. 

The  influence  of  the  variations  of  atmospheric  gases  content  -  water  vapor,  carbon  dioxide  and  ozone  are 
discussed.  The  cloud  phase  influence  on  cloud  optical  characteristics,  radiation  fluxes  and  atmospheric  absorption  are 
also  examined. 

The  research  showed  that  increase  of  specific  humidity  within  the  limits  of  20%  courses  decrease  of  radiation 
budget  on  the  underlying  surface  within  a  few  percents,  and  courses  rise  of  absorption  up  to  5%  within  the  lower 
atmosphere,  and  some  greater  for  the  whole  atmosphere.  The  variation  of  the  lower  level  cloud  albedo  in  the  range  of 
10-15%  changes  the  flux  divergences  within  the  whole  atmosphere  up  40%.  Increase  the  surface  albedo  in  the  range 
of  0.16-0.6  leads  to  change  surface  radiation  budget  within  the  limits  of  50%. 

Investigation  showed  that  the  requested  accuracy  of  atmospheric  parameters  information  is  not  equivalent  for 
different  part  of  radiation  algorithm. 

As  example  the  distributions  of  the  different  radiative  characteristics  of  the  atmosphere  for  the  Northern 
Hemisphere  are  presented. 


A2-08 

CORRELATION  CONNECTIONS  OF  THE  FLUCTUATIONS 
OF  CUMULUS  CLOUDS  ENERGY  BRIGHTNESS  WITHIN  THE  RANGE  OF  1. 5-5.2  mcm 

A.M.  Allenov,  N.P.  Ivanova,  A.A.  Pechenev,  and  V.A.  Solov’ev 

Institute  of  Experimental  Meteorology,  Obninsk,  Russia 
post@typhoon.  obninsk.  org 

The  results  of  long-term  studies  of  a  spatial  temporal  structure  of  cumulus  clouds  (Cu)  energy  brightness 
referred  from  simultaneous  measurements  within  the  range  of  1.5-5. 2  mcm  are  presented. 

The  correlation  connections  of  Cu  cloud  brightness  fluctuations  were  revealed  for  different  azimuthal  and  zenith 
sun  angles  at  different  cloud  amounts  and  the  sun  positions.  Determined  were  the  wavelength  intervals  and 
conditions  for  observations,  the  angles  towards  the  sun  and  the  "center"  of  the  cloud  field  studied  when  the 
coefficients  of  mutual  correlation  over  the  cross  sections  of  the  fields  with  a  length  of  60°  were  close  to  unity  and 
became  negative  in  value.  The  scattered  solar  radiation  fluctuations  were  estimated  in  the  sky  within  the  range  of 
1.5-3  mcm. 

The  results  were  obtained  with  the  help  of  a  highly-sensitive  scanning  instrumentation  with  the  sensitivity 
threshold  from  10~6  Wcm-2sr_1  and  a  spatial  resolution  of  about  2-3  minutes  of  arc. 

The  results  of  preliminary  studies  of  stratocumulus  (Sc),  altocumulus  (Ac)  cloud  fields  radiation  structure  are 
given. 


A2-09 

RESULTS  OF  RESEARCHES  OF  OWN  RADIATIONS  OF  THE  CLOUDY  SKY 
IN  A  RANGE  8-13  MICRONS  IN  WINTER  TIME 

A.M.  Allenov,  A.A.  Pechenev,  V.A.  Solov’ev,  and  I.V.  Jakimenko 

Military  University  of  Army  Air  Defense,  Smolensk,  Russia 
zav@keytown.  com 

Within  last  decades  regular  supervision  of  own  radiations  of  the  cloudy  sky  in  interests  of  objective 
parametrization  of  forms  of  overcast  on  their  existential  structure  of  radiation  in  a  range  of  lengths  of  waves  8-13 
microns  was  spent.  The  saved  up  results  of  measurements  allow  to  construct  mathematical  models  of  own  radiations 
of  the  cloudy  sky  only  for  summer  and  in  part  for  the  spring  and  autumn  periods.  However,  for  practical  purposes 
interest  is  represented  also  with  characteristics  of  radiation  of  the  winter  sky.  With  the  purpose  of  their  reception 
during  1999  and  2000  measurements  of  power  brightness  was  spent  during  scanning  the  sky  in  rectangular  rasters 
with  the  help  of  scanning  equipment  of  the  high  spatial  resolution.  Dependences  of  average  values  and  dispersions  of 
fluctuations  of  brightness  of  the  winter  cloudy  sky  on  a  corner  of  a  place  for  the  cloudless  sky,  cumulus  (Cu), 
stratocumulus  (Sc),  and  altocumulus  (As)  clouds  are  received. 
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A2-10 

COMPARISON  BETWEEN  THE  RESULTS  OF  SATELLITE 
AND  GROUND  MEASUREMENTS  OF  UV  IRRADIANCE  IN  THE  RANGE  OF  300-380  nm 

OVER  MOSCOW  IN  1979-2000 

A. Yu.  Yurova,1  N.Ye.  Chubarova,1  N.A.  Krotkov,2  and  J.R.  Herman3 

1 Moscow  State  University,  Moscow,  Russia 
chubarova@imp .  kiae.  ru 
2 Raytheon  ITSS  Co.,  Lanham,  MD,  USA 
7 Laboratory  for  Atmospheres,  NASA  Goddard  Space  Flight  Center,  USA 

The  results  of  long-term  satellite  measurements  by  TOMS  instrument  are  frequently  used  in  papers  which  are 
devoted  to  the  UV  radiation  study.  The  standard  method  applied  in  calculation  of  UV  downward  flux  is  based  on 
the  accurate  radiation  transfer  equations  (Krotkov,  1998).  However  due  to  uncertainties  in  optical  parameters  and 
large  size  of  TOMS  footprint  area  (Smin  =  50  x  50km2)  the  errors  in  downward  UV  retrievals  can  be  significant. 

Based  on  long-term  UV  radiation  ground  measurements  in  the  range  of  300-380  nm  at  Meteorological 
Observatory  of  Moscow  State  University  since  1968,  which  are  supported  by  meteorological  and  optical  information, 
we  suggested  to  estimate  the  uncertainties  of  UV  retrievals  from  TOMS  data  under  different  optical  and 
meteorological  conditions.  The  methodical  questions  concerning  the  choosing  of  optimal  period  of  ground  data 
temporal  averaging,  the  effects  of  pixel  position  via  ground  measurement  point  and  etc.  are  analyzed.  We  also 
calculated  downward  UV  flux  from  TOMS  data  using  the  simple  Li  code  (Li  et  al,  2000),  which  had  been  modified 
to  fit  the  analyzed  wavelength  range.  The  comparison  of  the  UV  retrievals  obtained  by  both  methods  and  the 
estimates  of  their  uncertainties  in  comparison  with  ground  measurements  enable  us  to  understand  how  the  errors 
associated  with  large  spatial  averaging  of  satellite  measurements  and  with  the  uncertainties  of  the  input  optical 
properties  of  atmosphere  relate  with  the  uncertainties  due  to  the  application  of  simplified  radiation  code. 


A2-11 

PPECULIARIHES  OF  SOLAR  RADIATION  ABSORPTION  IN  A  CLOUDY  ATMOSPHERE 

B.V.  Goryachev  and  S.B.  Mogilnitsky 

Tomsk  Polytechnic  University,  Tomsk,  Russia 
msb@tpu.ru 

The  paper  discusses  the  influence  of  a  cloud  cover  upon  the  regional  radiation  balance,  in  particular,  the 
problem  of  radiation  transfer  in  a  partly  overcast  sky,  and  a  component  of  this  problem  -  radiation  transfer  in  a 
separate  cloud.  Radiation  responses  of  a  separate  cloud  have  been  studied  properly.  Variable  parameters  of  a  cloud, 
which  influence  the  radiation  balance  are  as  follows: 

-  scattering  phase  function; 

-  photon  survival  probability; 

-  optical  dimensions; 

-  the  cloud  formation  form 

However,  while  examining  the  dynamics  of  motion  and  development  of  a  cloud,  the  scattering  phase  function 
and  the  photon  survival  probability  can  be  considered  constant  during  a  definite  period  of  time.  Only  optical 
dimensions  defined  by  geometric  dimensions  may  vary  in  such  a  way  that  the  optical  volume  of  a  cloud  be  constant. 
The  similar  situation  is  often  put  into  practice  when  clouds,  which  formed  above  the  water  area  move  above  the  land 
without  changing  their  water  reserves.  Investigations  have  resulted  in  the  following: 

-  Absorption  in  clouds  with  the  fixed  optical  depth  does  not  depend  on  the  volume  at  a  certain  value  of  the 
optical  volume. 

-  The  maximum  displacement  of  the  particle  distribution  curve  by  dimensions  into  the  largest  area  results  in  the 
significant  increase  of  absorption.  The  maximum  radiation  absorption  corresponds  to  clouds  with  the  most  right  form, 
the  increase  of  cross  optical  dimensions  of  a  cloud  practically  is  not  influencing  the  v^lue  of  radiation  absorption. 

The  findings  obtained  will  allow  the  improving  of  analytical  accuracy  of  the  radiation  balance  in  the  cloudy 
atmosphere. 
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A2-12 

COMPARISON  OF  LINE-BY-LINE  AND  LUCK-UP-TABLES  METHODS 
IN  TASK  OF  GAS  COMPOSITION  RETRIEVING  FROM  FTIR  MEASUREMENTS 
OF  DIRECT  SOLAR  RADIATION 

M.Yu.  Kataev,1  A.A.  Mitsel’,2  H.  Nakane,3  and  I.G.  Okladnikov2 

1  Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
kmy@asd.iao.ru 

2Tomsk  University  of  Automatic  Control  Systems  and  Radioelectronics,  Tomsk,  Russia 
3 National  Institute  for  Environmental  Studies,  Tsukuba,  Japan 

In  the  report  comparison  line-by-line  and  luck-up-tables  methods  of  absorption  coefficients  of  atmospheric  gases 
calculation  with  reference  to  the  inverse  problem  decision  is  submitted.  Is  shown  advantages  and  defects  of  specified 
methods  in  a  problem  of  retrieving  of  atmospheric  gas  profile  from  FTIR  measurements  of  direct  solar  radiation. 
Results  of  modeling  and  data  processing  of  real  measurements  are  described. 

A2-13 

LUCK-UP-TABLES  METHOD  IN  TASKS  OF  LIGHT  PROPAGATION  AND  GASANALYSIS 

M.Yu.  Kataev,1  A.A.  Mitsel’,2  and  I.G.  Okladnikov2 

1 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
kmy@asd.iao.ru 

2  Tomsk  University  of  Automatic  Control  Systems  and  Radioelectronics,  Tomsk,  Russia 

Application  of  the  luck-up-tables  of  gas  coefficient  absorption  in  problems  of  propagation  and  gas  analysis  is 
considered.  Problems  connected  with  the  optimum  organization  of  the  tables,  search  and  interpolation  are  resulted 
arising  thus.  Specific  character  of  application  of  the  luck-up-tables  in  depending  on  a  tasks  is  shown. 

A2-14 

COMPARISON  OF  RETRIEVAL  METHODS  FOR  STRATOSPHERIC  GASES  PROFILE 
FROM  FTIR  MEASUREMENTS  OF  IR  DIRECT  SOLAR  RADIATION 

M.Yu.  Kataev1  and  H.  Nakane2 

1 1nstitute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
kmy@asd.  iao.  ru 

2National  Institute  for  Environmental  Studies,  Tsukuba,  Japan 

Differential  retrieval  methods  (LSQ,  NLSQ,  Tikhonov,  Chahine)  comparisons  in  the  task  of  retrieving  gas 
profile  from  FTIR  measurements  of  IR  direct  solar  radiation  in  this  report.  Shown  all  studies  for  solving  this  task: 
forward  task,  search  optimal  spectral  channels,  and  retrieval  methods.  Describing  problems  and  errors  decision  of 
inverse  task  for  03  and  CO  molecules. 


A2-15 

ABSORPTION  OF  OPTICAL  RADIATION  IN  THE  ATMOSPHERE  DURING  ANTHROPOGENIC  EFFECTS 

G.S.  Kudryashev,  I.R.  Abunyayev,  and  I.N.  Lazovik 

Irkutsk  Military  Aviation  Engineering  Institute,  Irkutsk,  Russia 
avt@iszf.irk.ru 

Based  on  atmospheric  research  results  obtained  to  date,  it  was  concluded  that  the  ultraviolet  (UV)  range  of 
radiation  includes  spectral  windows  where  the  absorption  factors  are  small.  In  the  range  190-210  nm,  the  molecular 
absorption  factor  was  investigated  for  the  main  atmospheric  species  (O2,  O3,  N2,  CO2,  and  H2O).  An  analysis  was 
made  of  the  generalized  matrix  of  volumetric  attenuation  coefficients  from  the  main  atmospheric  species  for  the 
height  range  0-40  km,  and  wavelengths  shorter  than  300  nm.  An  area  was  identified  at  19-38  km  altitudes  (with  the 
maximum  at  25  km)  with  the  volumetric  attenuation  coefficients  from  0.06  to  0.16  cm-1,  which  attenuates  the 
background  radiation  of  the  Sun.  Anthropogenic  impact  gives  rise  to  a  bright  flash  effect  throughout  the  range  of 
wavelengths.  This  paper  explores  the  possibility  of  recording  anthropogenic  impacts  on  the  environment  at  UV 
wavelengths,  at  relatively  long  distances,  in  the  ground  air  layer.  We  suggest  a  system  for  recording  anthropogenic 
impacts  in  the  atmosphere,  and  at  UV  wavelengths,  including  the  dynamics  of  development  of  the  impact,  using  the 
two-channel  receiver  in  the  IR  and  UV  radiation  ranges. 
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A2-16 

LONG- WAVE  RADIATION  PROPERTIES  OF  THE  ATMOSPHERE  IN  DEPENDENCE 
ON  VARIATION  OF  IT’S  GAS  COMPOSITION 

P.I.  Louzan 

Institute  for  Numerical  Mathematics  RAS,  Moscow,  Russia 
louzan@inm.  ras.  ru 

To  estimate  how  variations  of  gas  composition  of  the  atmosphere  effect  on  the  radiation  regime  of  the  latter  is  of 
great  importance  for  climatic  studies  and  long-range  weather  forecasts.  In  particular,  much  attention  is  paid  to 
radiation  forcing,  caused  by  variations  in  ozone  content. 

A  mathematical  model  of  long-wave  radiative  transfer  is  built,  which  makes  use  of  two-stream  approximation 
and  takes  into  account  absorption  by  gaseous  atmospheric  constituents,  as  well  as  by  clouds  of  liquid  droplets.  It  is 
shown  through  series  of  test  examples  that  model  is  in  good  accordance  with  line-by-line  computations. 

Several  numerical  experiments  have  been  performed  for  different  seasonal  and  latitudinal  conditions  to  study  the 
effects  of  variation  of  the  atmospheric  composition.  Principal  attention  has  been  paid  to  variations  in  ozone  and 
carbon  dioxide  concentrations  and  vertical  profiles. 

Variability  in  thermal  radiation  fluxes  in  the  depth  of  the  atmosphere  as  well  as  at  the  atmospheric  boundaries 
has  been  studied  depending  on  temperature  vertical  profiles  in  the  upper  layers  of  the  atmosphere  as  well . 


A2-17 

EXPERIMENTAL  RESEARCHES  OF  STOCHASTIC  GEOMETRY  OF  CLOUDS 

V.P.  Savinykh,  V.A.  Malinnikov,  and  E.V.  Malinnikova 

Moscow  State  University  of  Geodesy  and  Cartography,  Moscow,  Russia 
malinnikov@mail.  ru 

In  the  report  results  of  research  of  stochastic  geometry  of  the  clouds,  executed  on  are  submitted  materials  of 
space  photographing  from  a  board  pilot  to  orbital  station  in  the  period  since  October,  9  1985  on  November,  14,  1985. 
For  reception  of  pictures  camera  kate-140  was  used.  At  selection  of  pictures  for  processing  was  emphasized  on  the 
form  of  clouds  and  their  structural  features.  It  was  in  total  allocated  5  groups:  cumulus  clouds  (30  pictures); 
cumulus  clouds  located  as  ridges  (28  pictures);  cumulus  clouds  located  as  cells  (29  pictures);  continuous  overcast  (18 
pictures);  plumose  clouds  (23  pictures).  After  selection  of  negatives  they  were  scanned  on  the  standard  scanner  with 
the  sanction  600  dpi,  that  corresponds( meets)  to  the  sanction  to  districts  from  height  of  flight  of  orbital  station 
approximately  70-100  meters. 

Identification  of  parameters  of  stochastic  geometry  of  clouds  was  carried  out  estimate,  independently  from  each 
other,  its(her)  such  quantitative  characteristics  as  fractal  dimension,  parameter  hurst,  an  inclination  of  a  spectrum  of 
capacity,  entropy  Kolmogorov  etc.  The  analysis  of  spatial  variability  of  stochastic  properties  was  carried  out  by 
calculation  and  comparison  of  the  given  characteristics  for  one-dimensional  transsections  a  researched  cloudy  field. 
For  each  cloudy  field  it  was  considered  (examined)  16  angular  transsections. 

The  analysis  of  the  received  results  allows  to  draw  a  conclusion  on  a  stochastic  nature  and  essential  anisotropy 
of  spatial  parameters  of  cloudy  fields  that  results  in  essential  horizontal  heterogeneity  of  optical  properties  of  clouds. 
Anisotropy  fractal  properties  of  clouds  is  full  enough  described  by  the  rose  —  diagram  of  parameter  hurst  which 
mathematical  models  for  various  types  of  overcast  are  given  in  the  report. 


A2-18 

RESEARCHES  OF  CHARACTERISTICS  OF  RADIATIONS  OF  SMALL-SCALE  CLOUDY 
FORMATIONS  IN  THE  FIELD  OF  A  SPECTRUM:  1.5— 1.8  AND  8-13  MICRONS 

U.  Kozlov,  A.  Pechenev,  and  V.  Solov’ev 

Military  University  of  Army  Air  Defense,  Smolensk,  Russia 
zav@keytown.com 

At  research  of  spatial  spectra  and  correlation  communications  between  fluctuations  of  brightness  of  radiation  of 
small-scale  cloudy  formations,  commensurable  on  the  angular  sizes  from  a  field  of  vision  of  optical  systems  of  vision, 
the  radiometric  equipment  with  the  high  spatial  resolution  is  required.  For  this  purpose  the  radiometer  is  developed 
and  constructed  on  the  basis  of  a  two-mirror  objective  with  diameter  of  an  entrance  pupil  300  mm. 

The  instant  field  of  vision  of  the  device  makes  about  4  angular  minutes.  Use  of  spectral  divider  on  sapphire  has 
allowed  to  realize  the  two-channel  circuit.  In  one  of  channels  the  signal  in  a  wave  band  8  1 3  microns,  and  in  the 


109 


Session  A2 


friend  -  1.5  -  1.8  microns  or  2.1  -  2.4  microns  is  accepted  due  to  change  of  filters.  Threshold  sensitivity  a  long-wave 
range  makes  1.4  •  10~8W,  in  short-wave-  1.8  •  10_1,W.  Results  of  spent  measurements  are  used  for  construction  of 
models  of  radiation  of  the  cloudy  sky  in  an  infra-red  wave  band. 


A2-19 

TRANSMISSION  OF  FEMTOSECOND  TITANIUM-SAPPHIRE  LASER’S 
RADIATION  PULSES  ON  HORIZONTAL  AND  INCLINED  PATHS 

Yu.N.  Ponomarev,  I.A.  Bulatova,  and  K.M.  Firsov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
yupon@iao.  ru 

Femtosecond  lasers  generate  an  radiation  of  regular  mode  composition,  the  spectral  width  of  this  radiation  is 
compared  with  the  carrier  frequency  and  reaches  several  hundreds  of  reciprocal  centimeters.  Exceptional  properties  of 
the  multimode  radiation  of  stable  femtosecond  lasers  predestined  an  interest  in  them  as  the  sources  for  solution  of  the 
problems  to  determine  the  parameters  of  the  atmospheric  state. 

In  the  paper  the  problem  of  propagation  of  the  femtosecond  laser  radiation  with  wide  spectrum  which  overlaps 
the  spectral  range  730-980  nm  along  the  horizontal  and  inclined  atmospheric  paths  allowing  for  the  absorption  by 
molecules  of  H2O  is  considered.  Initial  shape  of  radiation  pulse  had  a  quasi-Gaussian  form. 

To  calculate  the  absorption  coefficients  the  method  of  the  direct  calculation  line-by-line1’2  has  been  used  with 
the  parameters  of  lines  presented  in  the  data  base  HITRAN-96.3’4 

Solving  the  propagation  problem  the  inhomogeneity  of  the  refractive  index  of  water  vapor  has  been  taken  into 
account.5 

The  estimations  have  been  obtained  for  the  atmospheric  layer  with  extent  1  km  using  the  meteomodel  of  summer 
of  middle  latitudes. 

1.  A. A.  Mitsel,  and  K.M.  Firsov,  Journ.  Quant.  Spectr.  Radiat.  Tranfer  54,  549-557  (1995). 

2.  A. A.  Mitsel,  I.V.  Ptashnik,  K.M.  Firsov,  and  B.A.  Fomin,  Atmos.  And  Oceanic  Optics  8,  1547-1551  (1995). 

3.  L.S.  Rothman,  R.R.  Gamache,  A.  Goldman,  L.R.  Brown,  R.A.  Toth,  H.M.  Pickett,  R.L.  Poynter, 
J.M.  Flaud,  C.  Camy-Peyret,  A.  Barbe,  N.  Husson,  C.P.  Rinsland,  and  M.A.H.  Smith,  Appl.  Opt.  26,  4058- 
4097  (1987). 

4.  L.S.  Rothman,  R.R.  Gamache,  R.H.  Tipping,  C.P.  Rinsland,  M.A.H.  Smith,  D.C.  Benner,  V.M.  Deori, 
J.M.  Flaud,  C.  Camy-Peyret,  A.  Perrin,  A.  Goldman,  S.T.  Massie,  L.R.  Brown,  and  R.A.  Toth,  Journ. 
Quant.  Spectr.  Radiat.  Tranfer,  48,  469-507  (1992). 
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A2-20 

EXPERIMENTAL  ATMOSPHERIC  MODELS  DATABASE  AND  CLOUD  DETECTION  SCHEME 
USING  HIGH  SPECTRAL  RESOLUTION  IR  OBSERVATIONS 

A.  Rublev,1  A,  Uspensky,2  A.  Trotsenko,1  E.  Zhitnitsky,1  and  A.  Kopylov1 

1  Russian  Research  Center  “Kurchatov  Institute” ,  Moscow,  Russia 
rublev@imp.  kiae.  ru 

2 Scientific  and  Research  Center  “Planeta” ,  Moscow,  Russia 
uspensky@planet.  iitp.  ru 

The  cloud  detection  and  remote  sensing  of  cloud  properties  represent  one  of  the  primary  objectives  of  the 
forthcoming  advanced  IR  sounders  like  IASI.  In  order  to  develop  the  method  of  remote  sensing  cloud  properties  from 
high  spectral  resolution  radiance  measurements  the  experimental  cloud  database  involving  realistic  atmosphere  cloud 
condition  models  has  been  generated.  For  this  purpose  the  NOAA-88/89  dataset,  including  about  8000  over-the- 
globe  radiosonde  temperature  and  humidity  soundings,  has  been  utilized.  Determination  of  every  cloud  model  from 
the  database  has  been  performed  using  corresponding  modelling  of  cloudy  parameters  with  due  regard  for  features  of 
temperature/humidity  vertical  profiles  from  the  NOAA  dataset. 

Along  with  this  the  following  subtasks  have  been  solved: 

to  generate  representative  models  samples  from  the  database  for  diverse  regions  &  seasons; 

to  develop  the  special  3D  radiative  transfer  Monte  Carlo  code  capable  for  efficient  IASI  measurement 
simulation  under  different  cloudy  conditions  (including  cumulus  clouds); 

to  select  the  optimal  IASI  channels  in  the  Bayesian  classifier  for  separation  of  cloudy  scenes  into  several  cloud 
classes  and  verification  of  the  decision  procedure. 
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We  believe  the  database  can  also  be  used  for  validations  of  climate  models  by  benchmark  calculations,  which 
can  be  performed  by  Monte  Carlo  method  for  different  types  of  cloudiness. 


A2-21 

ACTINIC  AND  OZONE  MEASUREMENTS  DURING  APE-GAIA  CAMPAIGN  IN  ANTARCTICA 

I.  Kostadinov,1  G.  Giovanelli,1  F.  Ravegnani,1  D.  Bortoli,1  A.  Petritoli,1 

V.  Rozanov,2  A.Rozanov,2  A.  Ulanovsky,3  and  V.Yushkov3 

1 1nstitute  for  Atmospheric  and  Oceanic  Science,  ISAO-CNR,  Bologna,  Italy 
I.  Kostadinov@isao.bo.cnr.it 

2Univwersity  of  Bremen,  Institute  for  remote  Sensing,  Bremen  ,  Germany 
3 Central  Aerological  Observatory,  Dolgoprudny,  Russia 

UV /V  is  upwelling  and  downwelling  irradiation  measurements  at  20km  altitude,  carried  out  by  means  of 
GASCOD-A4pi  spectroradiometer  onboard  of  Geophysica  aircraft  during  APE-GAIA  campaign  are  presented.  The 
experimental  data  are  used  for  calculation  of  rate  coefficient  of  NOz  photodissociation  in  the  upper  troposphere  and 
lower  stratosphere  along  the  flight  tracks.  Obtained  field  results  are  compared  with  a  model  output.  The 
environmental  conditions  during  the  measurements  are  taking  as  input  for  the  modelling.  A  short  description  of  the 
measurement  method,  deployed  instrumentation  and  calibration  procedures  are  presented  also. 

The  experimental  data  show  significant  variations  of  the  actinic  fluxes  in  the  presence  of  clouds  leading  to 
related  variations  of  J(N02).  Comparison  of  the  obtained  results  with  radiative  transfer  model  demonstrates  good 
agreement  for  clear  sky  conditions,  while  the  appearance  of  the  clouds  enhances  significantly  the  actinic  flux.  This 
enhancement  could  arrives  up  to  several  times,  strongly  affecting  the  local  photochemistry,  and  it  is  very  hard  to  be 
predicted  by  the  models.  The  ratio  of  the  outputs  from  downlooking  receiver  to  the  uplooking  receiver  are  used  to 
estimate  the  albedo  under  the  aircraft  in  order  to  account  it  into  the  model.  The  obtained  results  for  J(N02)  are 
interpreted  together  with  in-situ  O3  measured  by  FOZAN  instrument  onboard  of  the  aircraft.  The  presented 
simultaneous  measurements,  combined  with  modelling,  provide  valuable  contribution  for  better  understanding  of  the 
photochemistry  inside  and  outside  of  the  polar  vortex. 
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ASSESSMENT  OF  THE  EXTINCTION  OF  THE  TOTAL  SOLAR  RADIATION 
AT  PRESENCE  OF  THE  CLOUDLESS  ATMOSPHERE 

T.K.  Sklyadneva  and  B.D.  Belan 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
tatyana@iao.ru 

In  1997  the  Institute  of  Atmospheric  Optics  has  started  the  regular  airborne  study  of  the  gas  and  aerosol 
composition  of  the  atmosphere.  Monthly  airborne  sounding  is  performed  over  the  region  of  Zav’yalovo  Village 
(Novosibirsk  Region)  in  the  500  to  7000  m  atmosphere  layer.  For  this  purpose  we  use  an  Antonov-30  aircraft 
laboratory.  The  measurements  of  the  radiation  parameters  (incoming  solar  radiation  Ql  and  reflected  radiation  Qf) 
of  the  atmosphere  are  performed  with  a  couple  of  pyranometers.  One  of  them  is  mounted  on  the  top  of  the  aircraft 
fuselage,  and  another  directly  on  a  photo-port  inboard  of  the  aircraft. 

In  this  paper  we  analyze  vertical  profiles  of  Qj,  and  Qt  as  well  as  a  gradient  of  the  inlayer  extinction  of  the 
incoming  and  reflected  radiation  fluxes  for  several  seasons.  It  is  shown  that  about  50  %,  on  the  average,  of  the 
incoming  and  reflected  radiation  is  reduced  in  the  lower  3  km  layer,  and  at  higher  layers  the  inlayer  extinction  of  Qj. 
and  Qt  is  about  12%.  At  the  same  time,  this  behavior  differs  between  seasons.  The  main  extinction  during  wintertime 
occurs  in  the  2  km  layer,  and  in  the  1  to  3  km  layer  during  spring.  Also  we  preset  some  assessments  of  the  Qi  and  Qt 
extinction  in  the  0  to  7  km  layer,  in  modulus,  for  several  months.  Annual  mean  A700-oQj.  is  about  364  W/m2. 
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DETERMINATION  OF  GAS  MEDIA  TEMPERATURE  FROM  HEAT  RADIATION 
MEASUREMENTS  BY  REMOTE  SENSING 

M.E.  Antipin  and  O.K.  Voitsekhovskaya 

Siberian  Physical-Technical  Institute,  Tomsk,  Russia 
vok@elefot.  tsu.  ru 

The  purpose  of  the  work  is  the  kinetic  temperature  determination  of  gas  volume.  The  data  processing  of  CO  and 
CO2  spectral  emissivity  measurements  by  pyrometer  methods  are  considered.  Note  that  the  pyrometer  show  the 
temperature  of  absolutely  black  body  which  emission  is  equal  the  registered  value  . 

The  result  of  modelling  of  spectral  dependence  of  above  gases  emission  was  calculation  by  line  by  line  methods. 
The  stratified  media  model  of  environment  was  used  and  the  conditions  in  layer  was  varied  in  wide  range. 

The  simulation  outcomes  have  shown,  that  the  spectral  dependence  of  radiation  temperature  value  is  observed 
and  essentially  depends  on  environment  model.  It  illustrates  the  possibility  of  using  of  this  spectral  dependence  for  a 
spatial  distribution  determination  of  temperature  and  concentration  of  gases  forming  emanating  volume. 

The  offered  scheme  bases  on  the  detection  of  spectral  intervals  with  minimum  and  maximum  temperature 
dependences  of  emissivity.  It  is  shown  the  relative  difference  of  appropriate  radiation  temperatures  is  unambiguously 
concerned  with  kinetic  temperature  and  saves  the  behavior  in  a  wide  range  of  optical  thickness. 
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ESTIMATION  OF  INFLUENCE  OF  WEAK  WATER  VAPOR  ABSORPTION  LINES 
ON  THE  SOLAR  RADIATION  TRANSFER  IN  THE  GAS-AEROSOL  ATMOSPHERE 

B.A.  Vorinin,  A.B.  Serebrennikov,  and  T.Yu.  Chesnokova 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
bor@asd.  iao.  ru 

Contribution  of  weak  absorption  lines  of  water  vapor  into  the  solar  radiation  attenuation  in  the  gas-aerosol 
atmosphere  is  presented.  This  work  is  a  continuation  of  Ref.  1.  This  time  the  new  database  HITRAN  -  2000  and  ab 
initio  calculation  of  Partridge  and  Schwenke  (PS)2  were  used  that  allowed  us  to  get  more,  complete  absorption 
picture.  For  comparison,  the  HITRAN  -  96  database  contains  11940  lines  of  water  vapor  in  the  region  from  7600  to 
18000  cm"1,  the  HITRAN  -  2000  database  has  13575  lines  and  the  PS  calculation  only  for  room  temperature  gives 
216670  lines  in  the  same  spectral  region.  Almost  all  “new”  lines  that  were  neglected  in  the  atmospheric  HITRAN 
database  appear  to  be  weak  ones,  but  their  total  contribution  into  the  solar  radiation  attenuation  may  become 
important  in  the  case  of  long  path  and  multiple  scattering  of  the  light  quanta. 

The  authors  acknowledge  the  financial  support  by  the  directorate  of  Institute  of  Atmosphere  Optics. 

1.  Atmospheric  and  Oceanic.  Optics  12,  790-795  (1999). 

2.  H.  Partridge,  D.  Schwenke,  J.  Chem.  Phys.  106,  4618-4639  (1997). 
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APPLICATION  OF  HOLOGRAM  LENS  IN  UV-RADIOMETRY 
S.A.  Yushkin 
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vitaly@iom.  tsc.  ru 


Monitoring  solar  UV  fluxes  is  among  the  most  important  problems  within  regional  environmental-monitoring 
programs.  The  significance  of  research  into  the  Earth’s  UV  climate  is  due  to  high  activity  of  solar  UV  radiation 
responsible  for  vital  biological  and  photochemical  processes.  An  optical  circuit  of  a  focal  monochromator  may  be  the 
basis  of  a  compact  inexpensive  instrument  for  the  UV  radiometry.  A  distinction  feature  of  the  optical  circuit  under 
consideration  is  a  hologram  lens  used  as  a  dispersing  and  focusing  element.  Such  a  lens  is  a  diffraction  grating  with 
variable  groove  spacing  that  provides  its  focussing  capabilities.  The  circuit  design  includes  an  off-axis  fragment  of  a 
uniaxial  hologram.  As  a  result,  there  is  no  need  for  a  collimator  objective,  which  further  simplify  the  design.  The 
longitudinal  chromatic  aberration  of  the  hologram  lens  is  defined  by  the  ratio: 


F(X)  = 


L0L1L2 
kh  (Li  +12)’ 


(1) 


where  L0,  LI,  and  12  are  hologram  recording  parameters  of,  X  is  operating  wavelength,  and  k  is  the  diffraction 
order. 
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If  follows  from  Eq.  (1)  that  solar  radiation  at  the  radiation  at  the  operating  wavelength  of  interest  is  focused  on 
a  well-defined  point  on  the  optical  axis.  By  displacing  the  output  slit  along  the  focal  caustic  selective 
monochromatization  is  realized. 

In  this  design  under  review,  the  strongest  longitudinal  chromatic  aberration  is  typical  for  short  wavelengths. 
This  allows  the  instrument  to  be  used  for  measuring  the  ultraviolet  spectral  component.  A  further  advantage  of  the 
design  is  the  possibility  of  its  operation  with  a  wide  slit  (-1  mm).  This  provides  a  considerable  gain  in  the  input 
energy,  since  a  larger  fraction  of  energy  is  delivered  to  the  photo-detector,  which  is  of  particular  importance  for  solar 
ultraviolet  measurements. 

Geometrical  and  aberration  characteristics  of  the  instrument,  as  well  as  the  experimental  evidence  for 
atmospheric  ultraviolet  are  presented. 
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RETRIEVAL  OF  TRACE  SPECIES  PROFILES  USING 
BALLON-BORNE  OCCULTATION  SPECTRA 

M.N.  Eremenko,1’2  S.  Payan,2  C.  Camy-Peyret,2  M.Y.  Kataev,1  and  A.A.  Mitsel1 

iTomsk  University  of  Automatic  Control  Systems  and  Radioelectronics,  Tomsk,  Russia 

kmy@asd.iao.ru 

JLaboratoire  de  Physique  Moleculaire  et  Applications,  Paris,  France 
eremenko@lpma.jussieu.fr 

Remote  sensing  of  atmospheric  state  parameters  (such  as  temperature  and  mixing  ratio  profiles,  trace  gas  column 
amounts)  requires  fast  and  accurate  forward  model  radiative  transfer  calculations.  The  wide  spectral  regions  covered 
by  a  number  of  satellite  and  balloon  instruments  need  an  efficient  forward  model  algorithm. 

For  the  retrieval  of  a  large  number  of  species,  a  set  of  micro-windows  containing  single  lines  of  the  target 
species  is  generally  used.  However,  spectral  signatures  of  several  species  like  CFCs  are  often  covering  more  than  a 
small  micro-window  and  a  forward  calculation  in  a  wide  spectral  region  must  be  performed  to  access  the 
concentration  of  these  species  in  the  atmosphere  using  remote  sensing  techniques. 

A  new  retrieval  algorithm  has  been  developed  at  LPMA  to  retrieve  vertical  profiles  in  such  conditions.  In  order 
to  decrease  the  calculation  time,  pre-calculated  absorption  cross  section  look-up  tables  providing  a  satisfactory 
accuracy  on  an  optimised  grid  of  wavenumber,  temperature  and  pressure  are  used.  The  simulation  of  the 
measurements  on  wide  spectral  region  is  very  sensitive  to  instrumental  characteristics  like  spectral  variation  of  the 
instrument  line  shape  or  accurate  calibration  of  the  spectra  and  the  corresponding  modelling  problems  are  carefully 
examined. 

A  description  of  the  new  version  of  the  LPMA  atmospheric  retrieval  algorithm  will  be  presented  illustrated  by 
results  obtained  from  balloon  solar  occultation  spectra  in  the  stratosphere. 


A2-27 

INVESTIGATION  OF  LASER  RADIATION  ABSORPTION  FOR  VARIOUS  ATMOSPFERIC  PATHS 
ON  THE  BASIS  OF  THE  EXPERIMENTAL  DATA  ON  THE  SPECTRAL  COMPOSITION 
OF  THE  SELECTED  CHEMICAL  LASERS 

V.A.  Filimonova  and  M.L.  Sentis 

Tomsk  State  University,  Tomsk,  Russia 
Aix-Marseille  II  University,  Marseille,  France 

The  development  of  chemically  pumped  lasers  and  their  application  in  atmospheric  optics  simulations  the 
progress  in  study  of  absorption  spectra  of  atmospheric  and  pollutant  gases,  allows  to  improve  the  accuracy  of  laser 
energy  losses  along  atmospheric  paths. 1,2  The  dominate  components  of  air  that  is  determined  the  IR  is  H2O.  The 
molecular  absorption  coefficients  explicit  selective  properties,  and  thus,  depend  on  the  spectral  composition  of 
radiation.  Estimates  of  iodine,  HF  pulsed  radiation  absorption  under  their  propagation  along  inclined  and  vertical 
atmospheric  paths  on  the  basis  o  the  experimental  data  on  the  spectral  composition  of  most  typical  chemical  lasers2’3 
were  obtained. 

1.  V.A.  Filimonova,  Proc.  SPIE  3403,  285-290  (1997). 

2.  M.P.  Sabonnadiere,  V.I.  Tcheremiskine,  M.L.  Sentis,  L.D.  Mikheev,  Ph.C.  Delaporte,  in  XII  Int. 

Symposium  on  Gas  Flow  and  Chemical  Lasers,  St. Petersburg,  Russia,  1998. 

3.  M.  Sabonnadiere,  V.  Tcheremiskine,  M.  Sentis,  Delaporte  Ph.,  J.  Phys.  IV  France  9,  1999. 
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EXPERIENCE  OF  APPLICATION  OF  SOLAR  SPECTROSCOPIC  METHOD  FOR  DETERMINATION 
OF  THE  CO  TOTAL  AMOUNT  IN  THE  ATMOSPHERE  OVER  THE  RURAL  AND  URBAN  ZONE 

E.V.  Fokeeva,1  E.I.  Grechko,1  A.V.  Dzhola,1  and  L.N.  Yurganov2 

1 1nstitute  of  Atmospheric  Physics  RAS,  Moscow,  Russia 
fokeeva@omega,  ifaran.  ru 

2 Department  of  Physics,  University  of  Toronto,  Canada 
leonid@a  tmosp.  physics,  utoronto.ca 

The  results  of  measurements  of  the  total  amount  of  CO  using  the  atmospheric  absorption  spectra  of  solar 
radiation  in  IR  spectral  range  (2153-2160  cm-1)  are  presented.  A  grating  spectrometer  (resolution  0.2  cm”1)  with  a 
solar  tracker  was  used.  The  CO  total  amount  was  determined  on  absorption  in  a  line  R(3)  of  the  CO  fundamental 
band  (2158.30  cm-1).  The  monthly  average  means  values  of  the  CO  total  column  amount  at  Zvenigorod  scientific 
station  -  ZSS  (56°N,  38°E;  in  60  kin  in  western  direction  from  Moscow)  for  the  period  1970-2000  are  presented.  A 
linear  positive  trend  between  1970  and  the  end  of  1984  of  1.7  ppb  per  year  (or  1.6  %  per  year)  was  observed.. 
Between  1984  and  the  end  of  2000  there  were  no  significant  trend.  It  can  be  explained  by  OH  positive  trend  (0.6  % 
per  year)  and  UV  increase  due  to  thinning  of  the  ozone  layer. 

The  similar  spectroscopic  equipment  is  used  for  measurements  of  total  column  amount  of  CO  at  the  center  of 
Moscow-city.  The  value  of  the  CO  total  column  contents  over  the  city  essentially  change  day  to  day  from  values 
close  to  background  amount  up  to  values  in  2.5  times  greater.  Measuring  of  the  CO  amount  simultaneously  in  the 
city  and  in  the  ZSS  allows  to  separate  the  urban  part  of  the  CO  amount  (UPA).  The  yearly  average  CO  UPA  in 
Moscow  for  the  period  1974-2000  are  presented.  Are  also  presented  the  average  and  maximal  values  of  UPA  in 
different  cities,  which  reply  on  CO  urban  source  and  meteorological  and  orographical  conditions  of  carrying-out  of 
pollution. 
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ESTIMATIONS  OF  LACUNARITY  OF  OPTICAL  SPECTRA 
Yu.V.  Kistenev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 

A  specific  character  of  the  estimation  of  atmospheric  radiation  fluxes  consists  of  that  the  total  molecular 
absorption  is  taken  into  account  over  a  rather  large  spectral  range  in  these  fluxes.  Such  extended  spectrum  has  a 
rather  complicated  form  resembling  to  a  certain  quasi-random  process,  and  in  certain  cases  supposes  an  adequate 
description  in  terms  of  the  fractal  analysis.1 

A  decrease  of  the  spectral  resolution  inevitably  causes  the  smoothing  of  "fluctuations"  of  the  spectral  dependence 
of  absorption.  With  the  growth  of  summation  interval  a  moment  can  set  in,  when  with  the  given  accuracy  the 
spectrum  will  be  translation-invariant.  In  this  case  the  total  absorption  in  a  certain  interval  can  be  estimated  by  a 
small  part  of  the  spectrum. 

The  translation  symmetry  of  fractal  and  other  sets  with  a  complex  structure  is  characterized  by  a  lacunarity.  The 
paper  presents  the  estimations  of  the  lacunarity  of  optical  spectra  of  the  atmospheric  absorption  in  various  spectral 
ranges  and  depending  on  the  required  spectral  resolution. 

The  work  is  carried  out  for  a  partial  financial  support  of  the  Russian  Foundation  of  Basic  Research. 

1.  Yu.V.  Kistenev  ,  Yu.N.  Ponomarev,  and  A.V.  Shapovalov,  Atmos,  and  Oceanic  Optics  12,  835-838  (1999). 
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LASER  BEAMS  CHARACTERISTICS  UNDER  THE  CONDITIONS  OF  THE  INTERMITTENCE 
OF  SMALL  SCALE  ATMOSPHERIC  TURBULENCE 

T.I.  Arsenyan,  P.V.  Korolenko,  M.S.  Maganova,  A.V.  Mesniankin,  and  A.M.  Zotov 

Moscow  State  University,  Moscow,  Russia 
arsenit@fluct.phys.  msu.  su 

The  evaluations  of  the  influence  of  instabilities  in  the  fine-scale  turbulence  development  on  the  structure  of  laser 
beams  propagating  near  the  ground  over  the  large  city  terrain  were  carried  out  during  several  years.  Theoretical  and 
experimental  results  of  these  investigations  are  presented. 

The  experiments  revealed  that  the  sporadic  changes  in  the  state  of  fine-scale  turbulence  which  usually  take  place 
when  temperature  gradients  appear  to  be  rather  high  effect  in  the  distinctive  alternation  of  two  laser  beams  states. 
One  of  them  -  the  quasiregular  one  -  is  characterized  by  the  weak  distortions  of  the  initial  amplitude  -  phase 
profile.  The  second  -  a  stochastic  state  -  is  characterized  by  the  stochastic  speckle-like  str'ucture  of  the  intensity 
distribution  over  the  beam  cross-section.  The  transition  from  one  state  to  another  occurs  by  leap.  It  is  of 
quasiperiodical  character.  Each  state  duration  may  change  from  seconds  to  several  tens  of  seconds  under  different 
meteorological  conditions.  More  distinctly  the  alternation  of  beams  structural  states  manifests  itself  for  the  narrow 
collimated  beams  with  the  Fresnel  number  equal  to  unity.  Even  small  raising  of  the  beam  Fresnel  number  leads  to 
the  situation  when  the  stochastic  state  of  the  beam  prevails.  The  theoretical  model  used  for  the  explanation  of  the 
results  obtained  is  based  on  the  suggestion  that  the  changes  of  the  beam  structure  mentioned  above  are  mainly  due  to 
the  changes  of  the  turbulence  inner  scale. 

The  statistics  of  the  radiation  intensity  under  the  conditions  of  turbulence  intermittence  was  studied. 
Multiparametric  analysis  of  the  experimental  data  shows,  that  in  spite  of  the  sharp  raising  of  the  local  intensity 
variances  under  the  conditions  of  beam  stochastization  the  intensity  fluctuations  distributions  can  be  described  by  the 
log-normal  law.  In  this  case  the  alternation  of  the  beam  state  is  not  accompanied  by  the  distinct  changes  of  the 
variances  of  its  center  of  gravity  displacements  in  the  vertical  as  well  as  in  the  horizontal  direction. 

The  effects  and  the  dependencies  described  are  to  be  taken  into  account  when  one  needs  to  optimize  the 
characteristics  of  different  metrology  devices,  systems  for  the  atmosphere  remote  sensing  and  optical  communication 
paths. 
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PROPAGATION  EXPERIMENTS  IN  THE  NEAR-INFRARED  ALONG  A  150  KM  PATH 
AND  FROM  STARS  IN  THE  CANARIAN  ARCHIPELAGO 

A.  Comeron,1  J.A.  Rubio,1  A.  Belmonte,1  E.  GarcHa,2  T.  Prud’homme,2  and  Z.  Sodnik3 

1 Polytechnic  University  of  Catalonia,  Barcelona,  Spain 
2Instituto  de  Astrofisica  de  Canarias,  La  Laguna,  Spain 
3 European  Space  Agency,  Noordwijk,  Netherlands 

Within  the  framework  of  the  European  Space  Agency  (ESA)  SILEX  project,  aimed  at  experimentally 
demonstrating  the  feasibility  of  inter-satellite  optical  communications  links,  an  Optical  Ground  Station  (OGS)  has 
been  built  by  ESA  in  the  premises  of  the  Instituto  de  Astrofisica  de  Canarias  (IAC,  Institute  of  Astrophysics  of  the 
Canary  Islands)  Observatory  of  El  Teide,  in  the  Tenerife  island.  The  OGS  is  designed  to  test  the  optical 
communications  payload  on  board  the  ESA’s  satellite  ARTEMIS,  to  be  launched  in  June  2001,  and  to  perform 
ground-satellite  optical  communications  experiments. 

As  part  of  the  OGS  design  study,  an  assessment  of  the  impact  of  the  atmosphere  on  the  ground-satellite  links 
was  carried  out  by  the  IAC  and  the  Electromagnetic  and  Photonics  Engineering  Group  of  the  Universitat  Politecnica 
de  Catalunya’s  Department  of  Signal  Theory  and  Communications  under  contract  of  ESA. 
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This  assessment  included  experimental  characterizations  of  the  atmospheric  effects  both  through  measurements 
from  stars  in  positions  close  to  the  ARTEMIS  one  in  bands  comprising  the  SILEX  wavelengths,  using  the  IAC’s 
Mons  telescope  in  the  Observatory  of  El  Teide,  and  through  measurements  on  an  horizontal  link  with  a  transmitter 
near  the  IAC’s  El  Roque  de  los  Muchachos  Observatory  in  La  Palma  island,  based  on  a  laser  diode  similar  to  those 
to  be  used  in  SILEX,  and  a  receiver  in  the  El  Teide  Observatory,  almost  150  km  apart,  in  the  Tenerife  island.  The 
830  nm  wavelength  horizontal  measurements  allowed  to  check  the  variations  in  the  behavior  of  the  atmospheric 
turbulence  through  the  diurnal  cycle.  Besides  the  information  relevant  to  assess  the  OGS  performance,  the 
horizontal-propagation  experiments  allowed  to  gather  a  considerable  amount  of  propagation  data  on  a  very  long  path 
most  of  it  2400  m  above  the  sea. 

The  experimental  methods  and  the  results  on  collected-power  and  angle-of-arrival  fluctuations,  and  on  the 
atmosphere-distorted  point-spread  function  of  the  receivers  will  be  presented  and  discussed. 

Bl-03 

BASIC  RESEARCH  ON  LASER  PROPAGATION  THROUGH  ATMOSPHERE 
AND  ADAPTIVE  OPTICS 

Du  Xiang  Wan 

China  Academy  of  Engineering  Physics,  Beijing,  China 
jsczs@mail.  iapcm.  ac.  cn 

The  paper  introduces  some  basic  researches  on  laser  propagation  through  atmosphere  and  adaptive  optics. 

1.  Measurement  of  atmosphere  parameters  and  high  resolution  spectrum  of  atmospheric  absorption  of  lasers. 

2.  Statistical  characteristics  of  laser  propagation  in  the  turbulent  atmosphere  and  its  influence  on  the  laser  beam 
quality:  Theoretical  research  and  experiments. 

3.  Adaptive  optics  systems  with  37  elements  and  61  elements  and  their  role  for  improving  the  laser  beam  quality 
in  the  turbulent  medium. 

Bl-05 

DEVELOPMENT  OF  TWO  INTERFEROMETRIC  IMAGING  TESTBEDS 
AT  THE  MAGDALENA  RIDGE  OBSERVATORY 

G.C.  Loos,‘  2  V.L.  Gamiz1 

fU.S.  Air  Force  Research  Laboratory,  Kirtland  AFB,  NM,  USA 
2New  Mexico  Institute  of  Mining  and  Technology,  Socorro,  NM,  USA 

A  new  observatory  planned  for  the  Magdalena  Mountains  near  Socorro  in  central  New  Mexico  will  place  a 
strong  emphasis  on  the  development  of  very  high  resolution  imaging  technologies.  A  university  consortium  consisting 
of  the  New  Mexico  Institute  of  Technology,  New  Mexico  State  University,  New  Mexico  Highlands  University,  the 
University  of  Puerto  Rico,  and  the  University  of  California  is  under  contract  to  the  United  States  Army  Space  and 
Missile  Defense  Command  to  build  an  astronomical  imaging  array.  The  array  will  consist  of  3  2.4  meter  telescopes 
equipped  with  adaptive  optical  systems  and  will  be  optimized  for  use  at  very  low  light  levels.  One  of  the  three 
telescopes  will  be  mobile  to  allow  for  increased  baseline  diversity.  A  second  interferometric  imaging  system  being 
developed  by  the  Air  Force  Research  Laboratory  will  be  an  active  system  designed  to  image  geostationary  satellites 
using  laser  illumination.  This  system  will  consist  of  a  laser  transmitter  array  that  will  generate  interference  patterns 
on  the  satellite.  Phase  modulation  of  the  outgoing  laser  beams  allows  the  fringe  pattern  to  be  scanned  across  the 
satellite  such  that  the  fringe  visibility  measurements  become  temporally  encoded  and  can  be  read  on  the  ground  using 
simple  light  collecting  optics  as  a  photometric  signal. 


Bl-06 

NEW  SCINTILLATION  AND  NEW  PROBABILITY  DENSITY' FUNCTION  (PDF) 

FOR  THE  IRRADIANCE  OF  A  LASER  BEAM  PROPAGATING  THROUGH  ATMOSPHERIC  TURBULENCE 

A.  Al-Habash,1  L.C.  Andrews,2  and  R.L.  Phillips2-3 

1  Ter  abeam  Redmond,  WA,  USA 
2University  of  Central  Florida,  Orlando,  Florida,  USA 
Florida  Space  Institute,  Florida,  USA 

The  thermal  inhomogeneities  (eddies)  in  the  atmosphere  lead  to  irradiance  fluctuations  of  a  laser  beam  as  it 
propagate  through  atmospheric  turbulence.  Adopting  the  idea  that  large  scale  eddies  modulate  the  effect  of  small 
scale,  we  have  developed  an  new  scintillation  model  for  the  laser  beam  irradiance  fluctuations. 
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The  new  model  takes  into  consideration  the  loss  of  spatial  coherence  of  the  beam  as  it  propagates  through  the 
atmosphere  and  eliminates  the  effects  of  certain  turbulent  scale  sizes  that  exist  between  the  scale  size  of  the  spatial 
coherence  radius  of  the  beam  and  that  of  the  scattering  disk.  The  elimination  of  these  sizes  is  done  by  the  formal 
introduction  of  spatial  frequency  filters  that  continually  adjust  spatial  cutoff  frequencies  as  a  function  of  t  e 
propagation  distance. 

The  resulting  scintillation  index  from  this  theory  has  the  form  o/  =  <j'i+  cy,  where  ax  denotes  the  large-scale 
scintillation  and  csl  denotes  the  small-scale  scintillation.  By  applying  a  modification  of  the  Rytov  method  that 
incorporates  an  amplitude  spatial  frequency  filter  function  under  strong  fluctuation  conditions,  tractable  expressions 
are  developed  for  the  scintillation  index  of  a  plane  wave,  spherical  wave  and  a  Gaussian  beam.  The  new  model  takes 
into  consideration  the  finite  inner  and  outer  scale  effects,  which  are  extremely  pronounced  for  horizontal  paths  near 
the  ground. 

Using  our  scintillation  model  and  the  modulation  assumption,  we  have  developed  a  two  parameter  probability 
density  function  (PDF)  for  the  irradiance  fluctuations  of  an  optical  wave  propagating  through  turbulence.  The 
resulting  PDF  takes  the  form  of  a  generalized  K  distribution  function,  which  we  term  the  gamma-gamma.  The 
gamma-gamma  parameters  are  determined  solely  based  on  knowledge  of  two  atmospheric  parameters,  namely  the 

refractive  index  structure  parameter  C,,  and  the  inner  scale  l0. 

Comparison  of  the  scintillation  models  with  published  experimental  and  simulation  data  through  weak  and 
strong  irradiance  fluctuations  show  excellent  fit.  We  also  show  that  the  gamma-gamma  provide  a  good  fit  to 
simulation  data  of  plane  and  spherical  wave. 


THEORETICAL  ANALYSIS  OF  FULL  APERTURE  TILT  MEASUREMENT 
WITH  REFLECTED  WAVE  FROM  TARGET 

Dong  Hang 

Institute  of  Applied  Physics  and  Computational  Mathematics,  Beijing,  China 

In  this  article,  the  full  aperture  tilt  caused  by  the  incident  and  returned  waves  of  different  paths  is  studied 
analytically.  It  is  found  that  the  variance  of  full  aperture  tilt  of  returned  beam  could  be  less  than  10%  of  that  of 
transmitting  beam  under  some  conditions,  and  the  main  reason  is  the  asymmetrical  distribution  of  atmospheric 
turbulence  in  different  attitude.  The  effect  of  coherence  of  laser  beams  is  also  studied. 


Bl-08 


ANGULAR  DIVERGENCE  OF  LASER  BEAMS  DISTURBED 
BY  A  TURBOJET  AERO  ENGINE  EXHAUST  STREAM 

V.S.  Sirazetdinov,1  D.I.  Dmitriev,1  I.V.  Ivanova,1  and  D.H.  Titterton2 

1 Research  Institute  for  Complex  Testing  of  Optoelectronic  Devices,  Sosnovy  Bor,  Russia 

svs@sbor.spb.su 
2DERA,  Farnborough,  UK 


The  results  of  experimental  studies  of  angular  divergence  for  laser  beams  intersecting  an  aero-engine  jet  stream 
at  different  angles  to  its  axis  -  90°,  45°  and  10°,  are  presented.  The  experiments  were  carried  out  on  the  ground  with 
radiation  wavelengths  of  1.06  and  0.53  microns.  The  beam  diameters  were  10  and  30  mm,  far-field  images  of 
disturbed  beams  were  recorded  by  a  CCD  cameras  —  computer  system.  Processing  of  experimental  data  resulted  in 
obtaining  both  “long-term”  angular  distribution  of  radiation  intensity  and  “short-term”  angular  distribution  of 
intensity  averaged  on  an  experimental  series  with  random  beam  centroid  wonderings  disregarded  . 

Depending  on  conditions  of  the  experiment  the  angular  divergence  of  radiation  impacted  by  the  jet  stream 
increases  10-30  times  as  compared  to  the  initial  values  for  undisturbed  beams.  It  has  been  found  that  the  angular 
width  of  the  half-micron  beam  is  significantly  (two  or  three  times)  higher  than  that  of  the  one-micron  beam,  which 
does  not  fit  in  with  the  model  of  radiation  scattered  only  by  random  refraction  index  fluctuations  typical  of  a 
turbulent  medium.  Besides,  radiation  intensity  angular  distribution  demonstrated  azimuth  asymmetry  correlating 
with  physically  selected  spatial  directions  -  along  and  across  the  jet  stream. 

Based  on  relevant  selection  of  spectral  density  for  refractive  index  fluctuations  (composition  of  a  "turbulent" 
spectrum  and  additional  high  frequency  spectral  components,  anisotropy  in  the  outer  scales  of  turbulence)  analytical 
relationships  for  evaluation  of  the  angular  distribution  of  disturbed  beams  matching  experimental  data  have  been 
obtained. 
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STATISTICAL  CHARACTERISTICS  OF  THE  WAVE  IN  THE  CASE  OF  A  STRONG  SCATTERING 
IN  THE  LAYER  WITH  RANDOM  INHOMOGENEITIES  OF  DIELECTRIC  PERMITTIVITY 

S.N.  Kolesnik,  N.T.  Afanasiev,  and  M.V.  Tinin 

Irkutsk  State  University,  Irkutsk,  Russia 
vmt@api.isu.runnet.ru 

As  is  known,  within  the  small-scale  approximation,  for  describing  second  moments  of  the  radio  wave  (RW) 
propagating  in  a  randomly-inhomogeneous  medium,  it  is  sufficient  to  employ  the  geometrical  optics  (GO)  method  by 
neglecting  amplitude  fluctuations  and  calculating  the  phase  fluctuations  to  a  first  approximation  of  perturbation 
theory.  If  we  leave  the  framework  of  the  small-angle  approximation,  then  strong  deviations  of  rays  are  possible  in  a 
randomly-inhomogeneous  medium,  for  which  it  is  now  necessary  to  take  into  account  phase  variations  caused  by 
trajectory  variations.  This  makes  the  analysis  of  wave  fields  in  randomly-inhomogeneous  media  significantly  more 
complicated.  On  the  other  hand,  these  deviations  are  relatively  rare,  and  do  not  seem  to  have  a  substantial  effect  on 
such  average  characteristics  as  second  moments  of  the  field. 

This  paper  is  devoted  to  verifying  these  assumptions.  For  this  purpose,  we  applied  a  simulation  method,  on  the 
basis  of  which  we  calculated  the  statistical  characteristics  of  the  RW  transmitted  through  the  layer  with  random 
inhomogeneities  of  dielectric  permittivity. 

Numerical  calculations  were  performed  by  rigorous  GO  formulas  for  different  intensities  and  dimensions  of  the 
inhomogeneities.  The  values  of  the  statistical  characteristics  of  the  RW,  thus  calculated,  were  compared  with 
statistical  characteristics  inferred  from  approximate  GO  formulas  obtained  on  the  basis  of  the  perturbation  method. 
On  the  basis  of  the  comparison,  conclusions  were  drawn  about  the  accuracy  of  the  approximate  formulas  describing 
the  scattering  process  of  the  RW  in  a  randomly-inhomogeneous  layer. 

This  work  was  done  with  financial  support  of  the  RFBR,  Grants  00-02-17780  and  00-15-98509. 

Bl-10 

TIP-TILT  IMAGE  CORRECTION  USING  A  CORRELATION  TRACKER 

P.A.  Konyaev,  V.P.  Lukin,  N.N.  Botugina,  and  O.N.  Emaleev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
lukin@iao.  ru 

The  purpose  of  conducted  researches  was  the  creation  of  an  adaptive  system  prototype  for  tip-tilt  image 
correction  for  the  solar  telescope  BSVT. 

It  is  known,  that  the  method  of  correlation  image  tracking  loses  the  efficiency  with  decrease  of  the  image 
contrast.  We  create  computer  model  of  an  adaptive  telescope  with  correlation  guide  and  the  numerical  experiments 
on  influence  of  various  parameters  of  an  image  to  correlation  algorithms  behavior  are  conducted.  The  models, 
synthesized  on  the  computer,  of  an  image  of  a  solar  surface  and  also  actual  photos  from  sun  rice  pattern,  obtained  on 
the  BSVT  were  used. 

The  experimental  model  of  the  measurer  of  displacement  of  an  image  ensuring  functionality  in  conditions  of 
small  variations  of  intensity  working  on  a  correlation  technique  is  made.  As  the  primary  sensor  of  this  measurer  the 
commercial  video  camera  and  ASUS  AGP-V3800  Pro/TV  video  adapter  is  used.  The  system  of  input,  analysis  and 
image  correction  on  the  base  of  an  IBM-  compatible  workstation  with  the  PENTIUM-III  550  MHz  processor  with 
frequency  25  frames  per  one  second  is  created. 

Bl-11 

DENSITY  OF  THE  OPTICAL  VORTICES  IN  THE  TURBULENT  ATMOSPHERE 

V.  P.  Aksenov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
avp@iao.  ru 

To  design  the  adaptive  optical  systems  operating  on  the  long  paths  in  the  turbulent  atmosphere  a  necessity 
appears  to  estimate  the  dislocation  density  as  a  function  of  turbulent  conditions,  laser  beam  parameters,  and 
parameters  of  an  image  forming  system.  A  considerable  number  of  papers  are  devoted  to  the  statistical  description  of 
the  dislocations  including  the  average  dislocation  density.  But  all  of  them  deal  with  the  dislocation  statistics  in 
Gaussian  random  fields.  At  the  same  time,  it  is  known  that  the  optical  field  statistics  in  the  turbulent  atmosphere 
becomes  the  Gaussian  one  in  the  asymptotic  case  of  the  very  strong  turbulence  only,  when  the  scintillation  index 
tends  to  infinity.  In  this  connection  a  nongaussian  statistics  is  interesting  for  practice  under  the  real  propagation 
conditions.  There  is  a  single  paper  only  with  the  estimates  of  the  phase  dislocation  density  for  the  nongaussian 
optical  fields.  But  the  obtained  values  of  the  dislocation  density  are  rather  heuristic.  Available  numerical  results  are 
not  numerous  and  differ  from  each  other  essentially.  Therefore,  we  propose  an  approach  based  on  the  equation 


118 


Session  B1 


derived  before  for  the  evolution  of  the  phase  vortex  density,  which  has  been  derived  earlier.  Thus,  to  calculate  the 
average  number  of  dislocations  (  N(z)  )  we  need  to  compute  the  statistical  averaged  square  of  the  vortex  density.  The 
average  dislocation  density  is  the  average  number  of  dislocations  <  N(z)  )  normalized  by  the  beam  square  cross 
section.  So  as  the  value  of  the  phase  vortex  density  is  the  functional  of  the  random  field  of  the  intensity  logarithm 
X  =  lnl,  then  the  value  of  the  statistical  characteristics  can  be  calculated  using  the  functional  approach  by 
V.  Klyatskin.  So,  if  x  is  the  Gaussian  random  field,  this  value  can  be  calculated  most  easy.  In  this  case  the 
dislocation  density  corresponds  to  the  lognormal  probability  distribution  law  for  the  intensity  fluctuations.  This  is 
the  widely  used  law  for  estimations  of  the  parameters  of  laser  radiation  propagating  through  the  turbulent 
atmosphere.  It  requires  assigning  the  corresponding  correlation  functions  only. 


Bl-12 

NUMERICAL  SIMULATION  OF  TURBULENCE  EFFECT  ON  GROUND  -  TO  -  SATELLITE  OPTICAL  LINK 

V.A.  Banakh  and  A.V.  Falits 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
banakh@iao.  ru 

Numerical  simulation  of  laser  beam  propagation  on  space-to-ground  and  ground-to-space  paths  is  carried  out. 
The  simulation  is  performed  for  different  C„  height  profile  models  in  dependence  on  atmospheric  turbulence  strength. 
Atmospheric  turbulence  severely  degrades  the  performance  of  ground-to-satellite  optical  links.  Using  the  wave  to  be 
passed  from  satellite  to  the  optical  ground  station  as  the  reference  wave,  it  is  studied  the  effectiveness  of  adaptive 
correction  of  laser  beam  propagating  from  the  ground  to  satellite.  Different  schemes  of  adaptive  correction  are 
considered,  namely,  ideal  phase  conjugation,  correction  based  on  information  about  reference  wave  phase  restored  by 
mean  least  square  procedure,  correction  with  the  use  of  subapertures.  The  effectiveness  of  the  correction  in  case  of 
moving  with  the  wind  turbulent  inhomogeneities  is  assessed  as  well. 

The  research  was  supported  by  the  Russian  Foundation  for  Basic  Research  Grant  05-00-64033. 
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SOLUTION  OF  THE  TOMOGRAPHY  PROBLEM  FOR  HETEROGENEOUS  ABSORPTING  MEDIA 

V.P.  Yakubov  and  D.V.  Losev 

Tomsk  State  University,  Tomsk,  Russia 
yvlp@ic.tsu.ru 

The  tomography  problem  for  heterogeneous  media  with  arbitrary  constant  absorption  is  discussed  in  the  paper. 
Up  to  now  this  problem  first  formulated  by  Cormack  in  1963  has  not  been  solved.  Well-known  solution  based  on 
using  the  Abel  transform  were  restricted  limit  events  with  absorption  considering  for  heterogeneities  axial  symmetry 
and  arbitrary  heterogeneity  distribution  for  absorption  absence.  For  decision  new  integral  transform  is  used  which 
generalizes  the  existent  methods.  Applicability  of  the  obtained  integral  transform  to  decision  of  Cormack  problem  is 
proved  analytically  using  proof  of  key  identity  on  the  base  of  complex  variable  function  theory  and  calculation  of 
residue  in  infinity  point. 

Obtained  decision  is  general  enough  and  can  be  used  for  increase  of  reconstruction  accuracy  in  different 
problems  of  tomography  and  therapy  when  influence  of  absorption  effects  is  appreciable. 

The  work  is  supported  by  grants  of  Russian  Foundation  for  Basic  Research  No.  01-02-17233-a  and  Ministry  of 
Education  of  Russian  Federation  No.  TOO-2.4-2119. 
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SIMULATION  OF  GAUSSIAN  BEAM  OPTICAL  SCINTILLATION 

A.  Belmonte1  and  L.C.  Andrews2 

Polytechnic  University  of  Catalonia,  Barcelona,  Spain 
2University  of  Central  Florida,  Orlando,  USA 

The  simulation  of  optical  propagation  permits  to  examine  the  irradiance  behavior  on  the  presence  of  refractive 
turbulence  under  general  atmospheric  conditions  and  arbitrary  beam  specifications.  Simulations  have  been  shown  to 
be  an  appropriate  and  flexible  tool  to  provide  accurate  Gaussian  beam  solutions  to  the  higher  moments  of  the  field. 
Beam-wave  irradiance  fluctuations  are  due  to  two  relatively  distinct  processes.  The  ‘first  cause  is  similar  to 
scintillation  for  plane  and  spherical  waves,  i.e. ,  the  generation  of  a  speckle-like  pattern  superimposed  on  the  beam 
irradiance  profile. 

We  will  refer  to  on-axis  scintillation.  The  second  process,  describing  an  off-axis  scintillation,  is  the  effect  of 
beam  wander  and  beam-shape  changes  upon  the  received  irradiance.  This  viewpoint  provides  clearer  insights  into 


119 


Session  B1 


beam-wave  behavior.  In  this  paper,  the  normalized  irradiance  variance  of  a  Gaussian  beam  is  examined  numerically 
with  the  purpose  of  showing  how  intensity  fluctuations  depend  on  the  assumed  shape  for  the  spatial  power  spectrum 
and  to  understand  the  effects  of  a  finite  outer  scale  in  addition  to  the  inner  scale  cutoff  in  both  on-axis  and  off-axis 
irradiance  components. 


Bl-15 

ADAPTIVE  OPTICAL  SYSTEM  FOR  TURBULENT  FLUCTUATIONS  OF  THE  LASER  BEAM 

A.  Rukosuev,  A.  Aleksandrov,  V.  Zavalova,  V.  Samarkin,  and  A.  Kudryashov 

Institute  on  Laser  and  Information  Technologies  RAS,  Shatura,  Russia 

kud@laser.  ru 

The  adaptive  optical  system  based  on  bimorph  deformable  mirror,  Shack-Hartmann  wavefront  sensor  and  the 
control  unit  was  worked  out. 

Wavefront  semipassive  bimorph  corrector  was  the  key  element  of  the  system.  The  number  of  the  controlled 
electrodes  used  in  our  system  was  18.  Seventeen  electrodes  were  made  as  a  part  of  sector  and  one  round  electrode  to 
compensate  for  general  defocus  of  the  wavefront. 

To  measure  the  wavefront  we  suggested  to  use  the  standard  Shack-Hartmann  wavefront  sensor  with  the  lens  to 
match  the  sizes  of  the  laser  beam  and  active  crystal  of  the  CCD.  Worked  out  software  allowed  to  measure  the 
variation  of  the  wavefront  in  the  real  time  (25  frames  per  second).  The  amplitude  (P~V)  of  the  measured  low-order 
aberrations  with  the  help  of  such  sensor  was  10  p.  Accuracy  of  the  measurements  was  better  than  0.04  p. 

Control  unit  allowed  to  apply  the  voltages  in  the  range  of  -300  -  +300  V  with  the  frequency  up  to  100  Hz  to 
all  18  channels  of  active  corrector.  The  control  of  this  unit  was  driven  through  PC. 

Two  deformable  mirrors  were  used  in  experimental  setup  of  adaptive  optical  system  —  one  mirror  to  introduce 
various  aberrations  of  the  wavefront  (that  mirror  was  controlled  manually)  and  second  one  —  to  compensate  foi  the 
aberrations  of  the  wavefront.  In  order  to  verify  the  efficiency  of  beam  correction  the  laser  beam  analyzer  was 
introduced  into  this  system.  Beam  analyzer  evaluated  the  focal  spot  of  the  beam. 

To  control  for  the  wavefront  we  used  the  closed-loop  software  based  on  phase  conjugation  algorithm.  On  the 
first  stage  the  calibration  of  the  sensor  was  carried  out  -  the  reference  picture  was  stored  in  computer  memory.  Then 
the  response  functions  of  the  electrodes  of  bimorph  corrector  were  determined.  We  applied  some  arbitrary  set  of 
voltages  to  first  deformable  mirror  to  introduce  wavefront  distortions  into  the  laser  beam.  This  wavefront  was 
measured  by  wavefront  sensor.  Then  the  voltages  to  be  applied  to  all  electrodes  of  the  bimorph  mirroi  were 
calculated.  These  voltages  were  applied  to  electrodes  of  our  second  corrector. 
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In  the  paper  the  results  of  theoretical  analysis  of  dependence  of  velocity  of  object  image  centroid  displacement 
on  atmospheric  wind  velocity  fluctuations  are  presented.  It  is  shown,  that  the  variances  of  first  temporal  derivatives 
of  components  of  vector  of  image  centroid  displacement  are  directly  related  with  the  effective  wind  velocity  in 
atmosphere.  The  possibility  of  estimate  of  mean  wind  velocity  and  its  variance  from  measurement  of  variance  of 
velocity  of  displacement  of  image  centroid  of  object  viewed  through  a  turbulent  atmosphere  is  demonstrated. 
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S.  Chernyavskii,  G.  Degtyarev,  A.  Makhan'ko,  and  A.  Chernyavskii 
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The  phase  retrieval  problem  (FRP)  is  put  into  discussion.  We  discern  FRP  basing  on  as  images  of  point  source 
(FRP1)  as  unknown  extended  source  (FRP2)  and  consider  each  of  these  problems  separately. 

We  assume,  there  is  a  possibility  to  introduce  a  number  S  of  controlled-phase-changes.  It  allows  to  get  the  same 
number  S  of  images  of  the  same  source.  For  image  measurements  It  also  lets  us  to  mitigate  a  noise  influence  to  the 
FRP  solution,  and  in  the  case  of  FRP2  it  let  us  to  eliminate  the  unknown  source  from  the  FRP  solution. 
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It  is  known  that  FRP1  can  be  come  to  a  task  of  general  point  finding  of  two  known  sets  (GPF(2)KS).  This  task 
can  be  solved  using  an  effective  iterative  Gerhberg  -  Zaxton  algorithm.  We  show  that  this  theory  can  be  applied  to 
the  FRP2-case. 

We  present  a  new  approach  to  study  of  GPF(2)KS,  named  a  Size  Extending  Method.  It  is  based  on  an  idea  of 
non-negative  functional  of  convergence  from  the  points  of  known  sets  that  can  be  equal  to  zero  only  in  case  if  these 
points  are  coincident. 

The  method  of  GPF(2)KS  is  determined  by  a  choice  of  the  functional  of  convergence  and  the  method  of  its 
optimisation. 

One  of  the  possible  version  methods  is  the  Gerhberg  -  Zaxton  algorithm  mentioned  above.  Here,  the  functional 
of  convergence  is  a  distance  between  two  points  of  known  sets  and  a  minimisation  is  realised  by  the  coordinate-by- 
coordinate  descent. 

We  suppose  the  iterative  algorithms  based  our  Size  Extending  Method.  These  algorithms  are  more  effective  and 
efficient  than  the  Gerhberg  -  Zaxton  algorithm  and  allow  to  increase  the  rate  of  convergence. 
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Correlation  methods  are  broadly  used  for  the  speed  measurement  of  moving  objects,  for  positioning  the 
astronomical  instruments  in  the  adaptive  optics.  However,  possibility  of  such  measurements  is  defined  significantly  of 
characteristics  of  signals  taken  from  under  investigation  objects.  For  the  low-contrast  objects,  creating  signal  with 
the  narrow  band  spectrum,  correlation  function  can  have  the  weakly  defined  maximum  that  greatly  reduces  accuracy 
of  measurements.  On  it  the  boundary  conditions  influence  also. 

It  is  known  that  nonlinear  transformations  of  signal  expand  its  spectrum  and  consequently  narrow  its  correlation 
function.  However  not  wholly  clear  how  to  choose  a  type  of  such  transformation,  what  limits  of  class  of  input 
signals,  and  what  influences  upon  the  end  result. 

The  results  of  numerical  experiments  how  to  sharp  the  correlation  peak  of  model  signals  and  signals  from  the 
natural  experiments  are  demonstrated  in  the  paper.  Done  findings  on  comparative  features  of  different  nonlinear 
transformations. 
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The  paper  presents  evaluation  of  climatic  variability  of  the  main  characteristics  of  optical  refraction,  i.e. 
coefficient  of  terrestrial  refraction  K  according  to  aerological  sounding  data  in  Transbaikalian  region  in  the  lower 
900-m  atmospheric  layer.  The  daily  observation  data  for  two  years  on  continental  (Krasny  Chikoy)  and  coastal  (Ust- 
Bargusin)  station  in  winter  and  summer  months  have  become  the  initial  materials.  The  vertical  gradients  of  air 
refraction  index  of  optical  gn  range  in  2-300  m  and  2-900  m  layers  and  their  mean  square  deviations  crg.  The  values 
of  terrestrial  refraction  coefficient  K  =  -agn  and  their  mean  square  deviations  aj(  '. 

In  settlement  Krasny  Chikoy  the  average  seasonal  values  K  h  Or  in  2-300  m  layer  vary:  in  winter  K  = 
=  (0,24  -  0,43),  o/f  =  (0,11  -  0,13);  in  summer  K  =  (0,14  -  0,24),  or  =  (0,04  -  0,08).  These  values  are 
considerably  larger  than  generally  accepted  average  value  K  =  0,16*. 

The  analysis  of  data  obtained  shows  that  irrelevantly  of  the  point  of  measurements  and  the  season  of  the  year 
maximal  values  K  n  cr#  are  observed  at  night,  and  minimal  values  -  at  noon  of  the  diurnal  variations.  Maximum  of 
K  h  ok  is  observed  in  winter  and  minimum  -  in  summer,  if  seasons  are  compared. 

Let  us  compare  the  results  obtained  in  Krasny  Chikoy  at  day-time  of  the  summer  months  with  Ref.  2  where 
values  K  were  determined  by  the  method  of  geodesic  leveling  at  the  same  hours  of  the  summer  days.  (Table) 


Region  of 
measurements 

Thickness  of  layer, 
m 

K 

<T/C 

-^max 

^min 

Transbaikalian 

2-300 

0.16 

0.05 

0.33 

0.02 

Eastern  Siberia 

200-400 

0.157 

0.03 

0.23 

0.10 
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As  we  see,  statistical  characteristics  of  K,  which  have  been  obtained  by  two  different  methods  are  in  good 
agreement,  that  testifies  to  the  possibility  of  using  aerological  data  for  evaluation  of  optical  refractional  climate. 

1.  A.V.  Alexeyev,  M.V.  Kabanov,  and  I.F.  Kushtin,  Optical  Refraction  in  Atmosphere  (horizontal  tracks). 
Novosibirsk,  Nauka,  1982.  p.  159. 

2.  1. 1.  Sadovsky,  Geogesy  and  Cartography,  Moscow,  “Nedra”,  JsT?  11,  7-10  (1966). 
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The  paper  presents  the  results  of  a  research  of  variability  of  refraction  index  of  the  lower  900-m  atmospheric 
layer  in  optical  N  wave  range  basing  on  two-year  aerological  data  of  daily  observations  on  two  stations  in 
Transbaikalian  region  for  a  winter  (January)  and  three  summer  (June-August)  month.  Values  N  have  been 
determined  by  a  formula1  N  =  77,6  -  P/T  for  height  2,300  and  900  m,  counted  from  ground  surface  for  every 
period  of  time  and  season  of  the  year.  Then  the  vertical  gradients  of  refraction  index  gn  have  been  determined  for 
layers  2-300  m  and  2-900  m  and  their  mean  square  deviations  og  (Table) 

Table 


Seasonal  values  of  g„ 


Station 

Season 

l  2-300  m  j 

2-900  m 

g„  108m_1 

|  a„  K^rrT1  | 

g  n  108m_1 

j  an  108m  1 

Krasny  Chikoy 

winter 

-5.8 

2.3 

-4.7 

i.i 

summer 

-3.0 

1.1 

-2.5 

0.4 

Ust-Bargusin 

winter 

-5.4 

1.5 

-4.1 

0.9 

summer 

-3.3 

0.9 

-2.8 

0.4 

The  analysis  of  tables  and  plots  shows  that:  1)  on  both  stations  and  heights  day  and  night  variations  of  N,  |g„|  n  crg 
in  winter  as  well  as  in  summer  possess  one  maximal  value  at  night,  and  one  minimal  value  at  noon;  2)  in  annual 
variations  of  N,  |g„|  h  ag  a  maximal  value  is  observed  in  winter,  and  a  minimal  value  -  in  summer.  The  Table  testifies 
to  a  smoothening  influence  of  the  Lake  Baikal  (Ust-Bargusin)  on  |g,J  and  the  amplitude  of  its  variations  (ag). 

In  the  paper  curves  of  diurnal  and  seasonal  variations  of  N,  |g„|  h  <rg;  integral  curves  of  g„  distribution  will  be 
presented;  variability  of  refraction  index  for  waves  of  optical  and  radio  ranges.2 

The  results  of  the  research  present  the  opportunity  of  the  wider  use  of  aerological  data  for  evaluation  of  optical 
range  wave  propagation  in  various  physical-geographical  regions. 


1.  M.A.  Kolossov,  A.V.  Shabelnikov,  Refraction  of  electromagnetic  waves  in  atmosphere  of  Earth,  Venus  and 
Mars.  Moscow,  Soviet  Radio,  1976.  p.  219. 

2.  N.Ts.  Gomboev,  Ch.Ts.  Tsydypov,  Refractional  properties  of  the  atmosphere  of  continental  regions. 
Novosibirsk,  Nauka  ,  1985.  p.  126. 
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To  the  present  time  the  waves  propagation  in  large-scale  randomly  inhomogeneous  media  is  investigated  full 
enough.  In  most  of  the  works  on  the  given  subjects  the  inhomogeneities  of  medium  are  assumed  statistically  isotropic. 
However  one  often  comes  up  against  scattering  of  waves  by  inhomogeneities  that  are  extended  along  the  direction  of 
an  incident  wave.  For  example,  one  can  point  out  the  inhomogeneities  of  ionosphere,  random  internal  waves  in  the 
ocean,  the  molecules  of  thermotropic  liquid  crystals,  chloroplasts  of  algae  and  plants. 

It  is  conveniently  to  analyze  the  waves  statistics  in  cases  mentioned  above  on  the  base  of  equations  for  moment 
functions  of  wave.  However,  when  the  equations  are  derived,  it  is  necessary,  in  contrast  to  the  case  of  statistically 
isotropic  media,  to  exceed  the  limits  of  Markov’s  approximation,  in  order  to  take  into  account  the  finite  longitudinal 
correlation  scale  of  the  medium  inhomogeneities.  In  the  present  paper  the  closed  integral-differential  equation  for  the 
average  field  in  a  medium  with  the  spindle-shaped  inhomogeneities  oriented  along  an  incident  wave  propagation  is 
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derived  with  the  local  Chernov’s  method.  The  diffraction  on  inhomogeneities  and  the  alteration  of  extinction  with 
small  changes  of  propagation  angles  are  taking  into  account. 

The  parameters  of  the  problem  under  consideration  are  the  transversal  correlation  scale  with  respect  to  the 
longitudinal  one  (the  angle  of  anisotropy  0a)  and  the  angle  of  diffusion  0ci  describing  diffraction  on  the  medium 
inhomogeneities.  The  analysis  of  the  derived  equation  is  accomplished  in  the  cases  of  weak  (0a>>0cl)  an^  strong 
anisotropy.  If  anisotropy  is  weak  and  the  wave  propagates  under  small  angles  to  the  longitudinal  axis  the  equation 
becomes  the  well-known  average  field  equation  in  the  Markov’s  approximation.  And  in  the  case  of  strong  anisotropy 
the  extinction  decreases  owing  to  diffraction  on  the  strongly  stretched  inhomogeneities. 
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The  results  of  experimental  measurements  of  dispersion  of  a  laser  beam  centroid’s  random  wanderings  for  beams 
disturbed  by  a  high-speed  turbulent  aero-engine  jet  stream  are  presented.  The  duration  of  light  pulses  radiated 
synchronously  at  wavelengths  of  X  =  1.06  and  0.53  microns  did  not  exceed  50  ns,  which  made  it  possible  to  record 
"instantaneous"  far-field  distributions  of  radiation  intensity. 

In  each  experimental  cycle  that  differed  from  one  another  by  geometry  of  experiment  (beam  diameter  of  10  or 
30  mm,  different  angles  of  beam-jet  intersection)  not  less  than  1500  frames  were  recorded  in  the  computer.  The  range 
of  measured  values  for  dispersion  of  the  laser  beam  wanderings  depends  on  conditions  of  experiment  and  varies 
within  60+180  prad  for  >.=1.06  microns  and  within  110+240  prad  for  >.  =  0.53  microns.  A  certain  difference  in 
dispersion  of  beam  wanderings  in  horizontal  and  in  vertical  (orthogonal  to  jet’s  axis)  directions  has  been  detected. 

The  results  have  been  analysed  and  obtained  data  were  interpreted  subject  to  the  beam  image  recording 
technique. 

The  analytical  model  to  calculate  dispersion  of  laser  beam’s  wanderings  agreeable  with  experimental  data  is 
presented.  The  results  of  the  experiment  have  allowed  it  to  estimate  the  type  of  a  high-frequency  component  of 
refraction  index  fluctuations  spectrum  in  the  jet,  which  supplements  von  Karman’s  spectrum  for  a  turbulent  medium. 
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The  operation  characteristics  of  a  laser  beacon  assume  the  formation  of  orientation  sectors  by  a  scanning  laser  beam. 
In  this  case  the  frequencies  of  horizontal  and  vertical  scans  differ  by  several  hundreds  Hz.  As  a  result,  the  registered 
signal  consists  of  a  packet  of  pulses,  which  resulting  (generating)  line  repeats  the  laser  beam  intensity  distribution.  The 
quantity  of  pulses  of  the  packet  at  a  level  of  threshold  detection  for  a  fixed  receiver  varies  in  the  course  of  time. 

The  paper  present  the  results  of  examinations  of  a  combined  effect  in  a  registered  signal  of  scanning  peculiarities 
of  laser  beams  and  intensity  fluctuations  in  the  turbulent  atmosphere  for  horizontal  paths.  The  schematic  of  the 
experimental  set  up  for  measuring  the  shape  and  duration  of  registered  pulses  of  a  laser  beacon  is  given  on  the  basis 
of  a  laser  dosimeter  ILD-II.  The  estimates  of  relative  RMS  of  intensity  fluctuations  using  a  receiver  with  the  aperture 
of  radius  1+4;  50-  10'3  m  for  different  turbulent  conditions  of  propagation  and  for  paths,  reaching  values  from  units 
up  to  ten  kilometres,  are  compared  to  measured  a  signal  fluctuations  due  to  scanning.  The  range  of  variation  of  a 
registered  signal  is  estimated  at  combined  effect  of  both  factors;  the  corresponding  variations  of  luminosity  are  also 
estimated  at  visual  recording. 

The  taking  account  of  a  combined  effect  of  the  turbulent  atmosphere  and  the  character  of  scanning  is  important 
both  for  obtaining  quantitative  information  of  signal  fluctuations  and  for  the  development  of  engineering  solutions 
on  the  decrease  of  this  effect. 
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In  the  last  few  years  the  optico-acoustic  methods  are  widely  used  both  when  analysing  the  amplitude  and  phase 
structure  of  the  optical  images  and  a  realisation  of  scanning  of  laser  beams  in  space.  At  synchronous  scanning  of  two 
laser  beams  in  the  field  of  their  superposition  the  waves  interference  is  formed.  The  intensity  of  a  result  oscillation  is 
uniquely  linked  with  a  direction  to  a  source.  These  are  two  advantages  of  optico-acoustic  methods,  namely,  a 
possibility  of  laser  beam  scanning  with  high  resolution  and  quick  operation  a  simultaneous  possibility  of  setting 
directions  and  stipulate  their  use  in  the  problems  of  laser  navigation. 

It  is  known  that  the  possibility  of  recording  of  contrast  of  an  interference  pattern  is  determined  by  the  value  of 
a  degree  of  coherence.  Therefore  of  interest  is  the  estimate  of  the  range  of  transmission  of  the  method  depending  on 
the  turbulence  intensity  on  the  route  and  geometry  of  the  scheme. 

For  estimates  the  solution  of  the  equation  for  the  function  of  mutual  coherence  of  the  second  order  is  used. 

The  estimates  are  made  for  quantities  of  contrast,  being  equal  to  0,1  and  0,5;  structural  parameters  of  the 
atmospheric  turbulence,  being  equal  to  10-16-10~13  m~2/3;  for  distances  between  centres  of  the  radiating  apertures,  being 
equal  to  1,  2,  3,  5,  10,  15-10- 2  m  and  for  the  wavelength  of  0.63  pm.  The  effect  of  geometry  of  the  scheme  and  the 
radiation  wavelength  on  the  limiting  detection  range  are  analysed.  It  is  shown  that  at  quantity  of  contrast,  being  equal  to 
0,1  and  at  average  values  of  the  turbulence  intensity  the  limiting  visibility  range  varies  from  hundreds  of  meters  up  to  10 
and  more  km,  and  the  increase  of  the  wavelength  essentially  extends  the  range  of  operation  of  the  method. 


Bl-25 

METHODS  OF  REGISTRATION  AND  STATISTICS  OF  DISLOCATIONS  ON  THE  PATH 
OF  GAUSSIAN  BEAM  PROPAGATION 

F.  Yu.  Kanev,  V.P.  Lukin,  and  L.N.  Lavrinova 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
kanev@iao.  ru 

The  code  is  developed  that  simulates  the  propagation  of  a  laser  beam  in  a  turbulent  atmosphere.  The  application 
includes  several  algorithms  of  dislocation  detection,  graphical  interface  of  the  program  allows  one  to  see  in  great 
details  the  close  vicinity  of  dislocation  point,  and  in  this  manner  to  asses  the  precision  of  algorithms. 

Two  algorithms  of  registration  were  analyzed.  According  to  the  first  algorithm  the  dislocation  is  detected  as  a 
point  of  local  minimum,  an  integral  on  the  close  loop  around  this  point  is  approximately  equal  to  2  7t.  It  was  shown 
that  precision  of  this  algorithm  is  unsatisfying.  Due  to  discrete  representation  of  functions  and  interaction  of  the 
beam  with  grid  edges,  amplitude  distribution  is  discontinuous,  and  under  this  conditions  is  practically  impossible  to 
account  for  local  minimums.  Their  appearance  can  be  caused  by  phase  singularities  or  by  imperfections  of  numerical 
model.  According  to  the  second  algorithm  the  integral  is  taken  around  every  point  of  the  phase  surface  and  the  result 
of  integration  is  compared  with  2  jt. 

The  development  of  dislocations  in  the  beam  propagating  along  atmospheric  paths  is  considered  in  the  report. 
Dislocations  were  detected  according  to  the  first  algorithm  as  well  as  to  the  second  one.  In  both  cases  the  statistics 
of  dislocations  is  represented.  Numerical  experiments  were  performed  on  the  path  of  0.5  of  diffraction  radius  (Zd). 
With  the  first  algorithm  the  distribution  of  dislocations  has  a  well  pronounced  maximum  in  the  middle  of  the  path 
(Z  =  Zd),  in  the  second  case  the  number  of  dislocation  increase  almost  in  direct  proportion  to  the  length.  The 
analyses  performed  explains  in  both  cases  the  peculiarities  of  dislocation  distribution. 
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Efficiency  of  adaptive  correction  for  turbulent  distortions  of  laser  beams  was  considered  in  the  report  on  the 
base  of  phase  conjugation  algorithm  with  different  ratios  between  wave  lengths  of  incident  and  beacon  radiation  and 
different  parameters  of  the  atmosphere.  As  a  figure  of  merit  was  taken  a  parameter  proportional  to  the  total  beam 
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power  registered  in  an  aperture  of  given  radius.  It  was  shown  that  efficiency  of  control  decreases  then  wave  length  of 
incident  beam  differs  from  a  beacon  source.  This  decrease  could  be  less  pronounced  if  an  algorithm  of  phase  scaling 
for  a  beacon  radiation  is  implied. 

Efficiency  of  control  decreases  more  sharply  with  increase  of  turbulent  aberration  intensity,  especially  under 
conditions  of  phase  dislocation  development  in  the  beacon  radiation.  In  this  case  even  with  scaling  of  phase  surface 
the  efficiency  of  control  is  low. 
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ADAPTIVE  FOCUSING  OF  RADIATION  PROPAGATING  THROUGH 
PHASE  SCREEN  FORMING  A  SINGLE  DISLOCATION  IN  REFERENCE  WAVE 

V.V.  Kolosov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
kvv@iao.  ru 

It  is  well-known  that  during  the  propagation  of  the  wave  field  in  a  turbulent  medium  it  acquires  a  speckle- 
structure,  and  an  appearance  of  dislocations  in  a  reference  wave  essentially  tells  on  the  conditions  of  the  adaptive 
focusing  of  radiation1’2.  In  the  paper  the  test  problem  is  considered  to  reveal  a  role  of  a  single  dislocation.  For  this 
case  the  phase  correction  of  Gaussian  beam  propagating  into  the  receiving  plane  through  a  single  phase  screen  is 
considered.  The  phase  screen  satisfies  the  following  conditions.  On  the  one  hand,  during  the  propagation  through  the 
given  screen  a  single  dislocation  is  formed  in  a  reference  wave.  On  the  other  hand,  a  form  of  the  screen  allows  an 
analytical  solution  for  a  field  distribution  behind  the  screen  to  be  obtained.  Analytical  solution  has  been  used  as  a 
test  to  control  an  accuracy  of  the  numerical  calculations  performed  on  the  base  of  the  parabolic  equation.  To  solve 
the  equation  the  method  of  splitting  by  physical  factors  and  the  method  of  fast  Fourier  transform2  have  been  used. 
As  a  reference  source  the  narrow  Gaussian  beam  has  been  used.  Geometry  of  the  problem  has  been  selected  thus  that  a 
reference  beam  can  be  considered  as  pointwise.  Location  of  the  screen  between  the  receiving  and  radiating  planes  has 
been  varied.  The  Strehl  ratio  has  been  used  as  a  performance  criterion  of  phase  correction.  Calculations  have  shown  that 
even  for  the  ideal  phase  correction  a  presence  of  a  single  dislocation  in  a  reference  wave  can  cause  an  essential  decrease 
of  the  effectiveness  of  focusing  of  radiation.  The  Strehl  ration  had  the  values  that  were  lesser  then  0.75. 

1.  M.A.  Vorontsov  and  V.I.  Shmal’gauzen,  Principles  of  Adaptive  Optics.  Moscow,  Nauka,  1985. 

2.  V.P.  Lukin  and  B.V.  Fortes,  Adaptive  Formation  of  Beams  and  Images  in  the  Atmosphere.  Novosibirsk, 
Publishing  House  of  SB  RAS,  1999. 
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PIEZOCERAMIC  DRIVER  FOR  TWO-COORDINATE  CONTROLLING  OF  MIRROR  ANGLE 

N.N.  Botugina,  O.N.  Emaleev,  P.A.  Konyaev,  V.P.  Lukin,  L.V.  Antoshkin,  and  A.P.  Yankov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
lukin@iao.ru 


Technical  performance  of  controlling  mirror 


Applications  of  adaptive  optical  systems  are  giving  possibilities  for  essential  improving  images  quality  in 
astronomical  and  solar  telescopes  under  the  compensation  of  distortions  of  wave  front  due  to  atmospheric  turbulence. 

Adaptive  optical  systems  of  first  order  are  doing  of 
compensation  tilts  of  wave  front  for  receiving  irradiance  to 
stabilize  spatial  position  of  image  of  object.  As  for  correction 
element  in  similar  systems  is  used  two-angles  controlling  mirror. 
We  are  creating  similar  mirror  for  stabilization  of  fragment  of 
image  of  solar  disk  on  entrance  of  specrograph  of  Big  Solar 
Vacuum  Telescope  of  Institute  of  solar-terrestrial  physics  of 
RAS. 


Maximum  of  turning  angle,  rad 

±  2  •  lO'4 

Resonance  frequency,  kHz 

2 

Working  diameter  of  mirror,  mm 

76 

Thickness  of  mirror,  mm 

10 

Mass  of  mirror,  g 

150 

Capacity  of  actuator,  mF 

0.5 

Piezoceramic  driver  for  two-coordinate  controlling  of  angle 
mirror  position  is  containing  electronic  box  and  executive  mean,  creating  on  the  base  miltielemental  piezoceramic 
discs  for  piezoceramic  kinds  CTC-19. 

For  controlling  of  piezoceramic  actuators  are  developing  amplifier  with  capacity  CH  =  0,5  mF,  voltage  ±  300  V 


in  frequencies  range  0-180  Hz. 
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IN  THE  MATTER  OF  INTERRELATIONSHIP  OF  OPTICAL,  ELECTRIC, 

AND  METEOROLOGICAL  PARAMETERS  OF  THE  ATMOSPHERE 

E.V.  Ovcharenko,4  V.F.  Donchenko,4  and  V.T.Kalayda2 

4 Siberian  Physical-Technical  Institute,  Tomsk,  Russia 
2 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
jhon@elefot.  tsu.  ru 

The  study  of  optical  radiation  propagation  in  random  inhomogeneous  media  requires  to  take  into  account  a  set  of 
the  processes  effecting  on  a  propagation  medium.  For  example,  the  meteorological  and  electric  processes  relate  to 
such  ones.  In  one’s  turn,  the  afore-mentioned  processes  have  interrelationship.  To  determine  a  contribution  of  a  set  of 
meteorological  parameters  into  the  electric  field  strength  the  synchronous  measurement  of  the  electric  and 
meteorological  parameters  has  been  carried  out.  Based  on  these  measurements  the  regression  model  of  their 
interrelationship  has  been  constructed.  Basic  parameters  effecting  on  the  twenty-four-hour  dynamics  of  the  electric 
field  strength  are  the  temperature  and  atmospheric  humidity. 
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HOW  TO  PHASE  AN  INVERSE  LIGHT  WAVE  IN  THE  STRONG  FLUCTUATION  CONDITION 

V.A.  Sennikov,4  P.A.Konjaev,4  V.P.  Lukin,4  and  V.A.  Tartakovsky2 

4 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
wsen@iao.  ru 

2 Institute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 

In  adaptive  optics  an  inverse  wave  is  formed,  illuminating  the  adaptive  mirror  by  a  wave  of  the  simple  form,  for 
example,  with  the  constant  amplitude  and  phase.  This  mirror  reproduces  the  phase,  which  ceases  to  be  a  continuous 
function  of  two  variables,  when  strong  fluctuations  are  realized  or  at  appearance  of  optical  vortices,  localized  around 
the  light  intensity  zeroes  in  the  measured  aperture  plane.  The  phase  of  the  optical  vortex  is  not  defined  in  the  zero 
points,  screwed  in  its  neighborhood,  but  the  wave  amplitude  is  small  there,  therefore  the  zero  neighborhoods  cannot 
essentially  influence  on  the  wave  as  a  whole.  However  the  wave  at  inversion  has  the  same  amplitude  for  all  portions 
of  the  adaptive  mirror,  and  this  fact  disproportionately  raises  the  vortex  influence  and  contributes  errors  into  the 
adaptive  system  operations. 

To  eliminate  these  difficulties  it  would  be  possible  to  use  a  shutter  for  the  zero  neighborhood  or  to  apply  two 
adaptive  mirrors,  phasing  them  in  this  region  distinguished  on  Pi/2  and  then  superposing  two  waves  from  these 
mirrors  at  the  output  of  the  system.  In  any  case  it  is  inexpedient  to  measure  the  phase  in  the  neighborhood  of 
probable  optical  vortices,  where  intensity  is  small;  it  is  enough  to  locate  these  areas  into  the  aperture. 

As  a  result  of  numerical  experiments  we  have  known  how  to  operate  there.  Our  methods  to  measure  the  phase 
and  to  phase  of  adaptive  mirror,  which  may  be  useful  for  adaptive  optics  in  conditions  of  the  strong  fluctuations,  are 
considered  in  the  paper. 
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BEHAVIOR  FEATURES  OF  RADIATION  INTENSITY  FLUCTUATIONS  IN  A  SATURATION  RANGE 
AT  PROPAGATION  IN  AN  ABSORBING  TURBULENT  ATMOSPHERE 

A.A.  Suvorov4  and  R.Kh.  Almaev2 

1 RS SC  Institute  of  Physics  and  Power  Engineering,  Obninsk,  Kaluga  region,  Russia 

suvorov@ippe.  rssi.  ru 

2Institute  of  Experimental  Meteorology,  Obninsk,  Kaluga  region,  Russia 
skr@iem.  obninsk.  ru 

Electromagnetic  wave  propagation  along  prolonged  paths  in  a  turbulent  atmosphere  is  accompanied  by  the 
occurrence  of  strong  intensity  fluctuations  saturated  with  an  increasing  path  length.  The  classical  wave  theory  in 
random  media  explains  the  saturation  phenomenon  on  the  basis  of  an  assumption  that  the  formation  of  radiation 
statistical  characteristics  occurs  only  due  to  turbulent  pulsations  of  the  real  component  of  the  atmospheric 
permittivity.  Such  an  approach  does  not  given  satisfactory  agreement  of  the  theory  and  experiment  when  comparing 
the  higher  statistical  moments  of  radiation  intensity. 

The  paper  gives  the  investigation  results  of  radiation  statistical  features  behavior  along  prolonged  paths  in  a 
turbulent  atmosphere  with  the  account  for  not  only  the  effect  on  the  wave  of  the  real  but  also  of  the  imaginary  parts 
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of  the  medium  permittivity  along  with  their  correlations.  It  is  shown  that  the  account  for  the  effect  of  the 
permittivity  imaginary  part  random  fluctuations  is  of  most  importance  for  the  saturation  range  because  the  ladiation 
fluctuations  in  this  range  are  rather  sensitive  even  to  relatively  small  pulsations  of  the  absorption  factor. 

The  expressions  for  the  radiation  intensity  statistical  moments  are  obtained  in  the  paper.  A  detailed  investigation 
of  a  relative  variance  of  the  intensity  fluctuations  was  made.  It  is  shown  that  the  range  where  the  saturation  are 
realized  and  the  saturation  rate  are  governed  by  the  effect  of  absorption  pulsations  on  the  wave  and  the  transition  to 
the  saturation  range  is  accompanied  by  extremely  nonmonotonous  behavior  of  intensity  fluctuation  variance 
depending  on  the  length  of  the  path.  Over  the  intensity  statistical  moments  the  intensity  probability  distribution 
function  was  retrieved.  A  comparison  of  the  distribution  function  with  the  functions  obtained  experimentally  was 
made.  An  effect  of  additional  mechanisms  of  radiation  stochastization  on  the  behavior  of  the  distribution  function  in 
the  region  of  fading  is  discussed. 
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ALGORITHM  FOR  THE  PHASE  RECONSTRUCTION  FROM  THE  DATA 
OF  COMBINED  WAVEFRONT  SENSOR  UNDER  CONDITIONS  OF  STRONG  SCINTILLATION 

V.P.  Aksenov  and  O.P.  Tikhomirova 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
tov@iao.ru 

The  combined  computational  algorithm  is  proposed  for  retrieving  the  optical  wave  singular  phase  under 
conditions  of  the  strong  turbulence.  The  input  data  for  the  phase  reconstruction  are  the  measurements  of  wavefront 
slopes  and  longitudinal  intensity  gradient  (curvature  sensing).  The  algorithm  is  based  on  the  phase  reconstruction 
theory  proposed  by  the  authors  before.  This  theory  allows  for  the  vortical  and  potential  properties  of  the  wavefront 
slope  vector  field  and  uses  strict  integral  expressions  relating  the  slopes  to  the  divergence  and  curl  of  the  slope  vector 
together  with  the  differential  form  of  the  low  of  energy  conservation.  The  algorithm  takes  into  account  that  a  real 
wavefront  sensor  measures  the  Poynting  vector  values  average-weighted  over  a  subaperture.  These  values  coincide 
with  the  phase  partial  derivatives  for  the  pointwise  subaperture.  Numerical  simulation  shows  a  reliable  operation  of 
the  developed  algorithm  even  in  the  case  of  comparatively  small  number  of  the  subapertures  and  essential  reduction 
of  random  error  of  the  slope  measurements. 
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PROPAGATION  OF  A  LASER  BEAM  THROUGH  A  CONVECTIVE  COLUMN  OF  A  FIRE 

V.  M.  Sazanovich,  A.L.  Afanas’ev,  A.P.  Rostov,  and  R.Sh.  Tsvyk 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
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In  this  paper  the  outcomes  of  experimental  researches  of  fluctuations  of  intensity  and  displacement  of  the  image 
of  a  laser  beam,  past  through  a  layer  of  a  convective  column  above  a  zone  of  a  fire  are  considered.  The  measurements 
of  fluctuations  of  parameters  of  a  beam  were  accompanied  by  measurements  of  fluctuations  of  temperature  and  wind 
speed,  lapse  rates  of  temperature.  In  experiment  the  conditions  of  local  forest  fire  are  implemented  at  combustion  of 
fallen’  of  needles  of  a  cedar.  The  spectra  of  fluctuations,  correlation  functions  and  dispersions  of  processes  are 
analyzed. 

The  work  was  supported  by  Russian  Foundation  for  Basic  Researches  (Project  No.  00-02-16747) 
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volkhin@psu.ru 


The  wave  propagation  in  incidentally  heterogeneous  media  formed  by  dielectric  particles  is  studied  by  method  of 
physical  modeling.  The  point  of  modeling  is  increasing  incident  radiation  wavelength  in  comparison  to  the 
wavelength  of  visible  light,  approximately  by  105.  The  dimensions  of  particles  were  also  increased  by  105  times. 
Thus,  the  model  radiation  wavelength  was  k  «  3.2  cm,  and  the  sizes  of  model  particles  were  within  the  limits 
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between  1  and  30  cm.  The  microwave  refractive  index  for  the  model  particles  substance  was  equal  to  that  of  the 
actual  particles  for  visible  light.  The  model  particles  were  made  of  paraffin  wax  with  magnetic  permeability  p  =  1, 
refractive  index  n  =  1.5  and  dielectric  loss  tangent  tang  ~  10“4  for  the  wavelength  X  ~  3  cm.  In  order  to  model 
absorption,  paraffin  for  the  particles  was  filled  with  a  carbon  powder. 

Incidentally  heterogeneous  media  contained  cubic  particles  with  rib  dimension  a  being  smaller,  larger,  or 
comparable  with  X.  Propagation  and  reflection  of  radiation  by  single-row  and  multiple-row  ensembles  were  studied. 
The  relations  of  directional  transmission  factor  T  and  reflection  R  on  diffraction  parameter  p  =  ita/X  for  ensembles 
with  various  overlapping  and  absorption  factors,  are  obtained.  Enlightenment  effect  in  single-row  layer  with  increase 
of  particles  packing  density,  is  discovered.  The  conditions  are  retrieved  at  which  T  vanishes.  In  multiple-row  layers 
with  weak  absorption,  the  effect  of  repeated  radiation  scattering  is  found. 

The  relation  of  particle  attenuation  factor  Q  on  parameter  p  is  computed. 
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PECULIARITIES  LASER  RADIATION  FLUCTUATIONS  IN  PRECIPITATION 

N.A.  Vostretsov  and  A.F.  Zhukov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 

In  report,  describes  peculiarity  fluctuation  in  direct  and  scattered  radiation  in  precipitation  was  determined  in 
experiment,  obtained  as  compared  with  to  fluctuation  in  atmosphere  without  precipitation.  Experiments  was  made  in 
snowfall,  rain,  fog  and  in  turbulent  atmosphere.  In  report  we  analyzed  of  level  fluctuation,  autocorrelation  function  , 
temporal  frequency  spectrum  and  probability  density  fluctuations. 

The  work  was  partially  supported  by  the  Russian  Foundation  for  Basic  Research,  Project  No.  99-02-19923. 
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Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 

In  report,  results  of  the  analysis  of  the  probability  distribution  of  fluctuations  of  laser  signal  in  snowfall  in  the 
direct  and  scattered  radiation  are  presented. 

Selection  of  model  distributions  for  approximating  experimental  distributions  were  made  different  methods.  We 
used:  method  of  straightened  diagrams  for  the  probability  density  and  the  probability  integral;  method  of  least 
squares;  method  of  higher-order  moments;  method  of  maximum  likelihood;  by  y}  -  criterion  and  the  Kolmogorov 
criterion,  also  the  method  joint  consideration  two  different  distributions  taking  into  account  fluctuations  spectrum. 

The  work  was  partially  supported  by  the  Russian  Foundation  for  Basic  Research,  project  No.  99-02-19923. 
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One  of  basic  problems  originating  at  implementation  microwave  tomography  of  inhomogeneous  mediums, 
consists  in  necessity  of  the  registration  of  effects  of  multiple  interaction.  The  development  of  these  effects  does  not 
allow  transferring  known  methods  x-ray  tomography  on  a  radio  range.  The  solution  of  a  problem  is  represented  and 
the  experimental  model  of  radio  tomography  of  a  centimeter  wave  band  grounded  on  usage  of  effect  of  a  double 
focusing  is  described.  For  creation  of  this  effect  two  lenses,  manufactured  of  plasters  having  a  diameter  32  cm  are 
used.  Placed  on  distance  90  cm  these  lenses  have  allowed  creating  in  space  between  them  the  localized  wave  channel 
as  a  region  of  length  30  cm  and  diameter  3  cm.  The  measurement  of  amplitude-phase  perturbations  of  a  field  was 
carried  by  a  meter  of  complex  transmission  factors  P4-34. 

With  the  help  of  created  device  is  carried  out  tomography  scanning  of  a  series  of  test  inhomogeneous  plants 
manufactured  from  plastics.  The  level-by-level  scanning  was  carried  out  by  means  of  linear  shifts  and  rotation  of 
investigated  plants.  For  automation  of  measurements  and  handling  the  system  LabVIEW5  is  used.  Is  shown  that  the 
adequate  exposition  of  diffraction  effects  in  this  channel  is  given  within  the  framework  of  a  phase  approximation  of 
Huygens-Kirchhoff  method.  The  deriving  tomography  is  reduced  to  sequential  usage  of  operations:  deconvolution, 
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nonlinear  restoring  of  a  complex  phase  on  an  axes  of  a  beam,  method  the  Fourier  of  synthesis.  The  reached  exactitude 
of  restoring  of  structure  of  plants  has  the  order  1/3  from  a  working  wavelength. 

The  work  is  supported  by  grants  of  Russian  Foundation  of  Basic  Research  No.  0102— 17233— a  and  Ministry  of 
Education  of  Russian  Federation  No.  TOO-2.4-2119. 
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Optical  wave  is  distorted  passing  through  the  turbulent  atmosphere.  In  adaptive  optics  during  the  compensation 
of  these  distortions  a  phase  of  optical  wave  is  often  represented  as  an  expansion  with  random  coefficients.  The 
specific  character  of  a  problem  determines  a  choice  of  the  orthogonal  functions  for  this  expansion. 

The  most  often  Zernike  polynomials  are  used  for  representation  of  distorted  phase  because  they  have  a  simple 
analytical  expression  and  their  first  modes  coincide  with  the  classical  aberrations.  However,  the  best  basis  is  the 
eigenfunctions  of  the  Fredholm  integral  equation  which  kernel  is  a  phase  correlation  function  (in  adaptive  optics  it  is 
named  often  as  Karhunen-Loeve-Obukhov  (KLO)  equation)  give  us  independent  expansion  coefficients  and  minimal 
expansion  error  for  fixed  number  of  expansion  terms. 

A  process  to  obtain  the  KLO  functions  is  not  a  simple  mathematical  procedure,  moreover  the  KLO  basis  is 
changed  when  a  state  of  the  atmosphere  is  changed.  Therefore  authors  have  derived  the  KLO  functions  represented  in 
terms  of  Zernike  polynomials1  and  then  developed  the  effective  method  to  represent  a  random  phase  using  the  matrix 
relations  between  the  phase  expansion  coefficients  in  different  bases:  Zernike,  KLO,  Walsh,  and  Haar.2  The  method 
has  been  obtained  for  the  Kolmogorov  model  of  turbulence  which  is  valid  only  within  the  inertial  range  of 
turbulence.  Authors  have  developed  the  algorithm  to  obtain  the  KLO  functions  allowing  for  the  outer  scale  of 
turbulence  (von  Karman  model).3 

Authors  investigate  in  numerical  experiment  the  representation  of  random  wave  phase  in  terms  of  the  KLO 
functions  obtained  with  the  use  of  the  phase  correlation  function  calculated  from  experimental  data,  and  also  the 
algorithm  to  represent  the  phase  correlation  function  with  the  Zernike  expansion  coefficients  of  distorted  wave  phase. 

1.  V.P.  Aksenov  and  Yu.N.  Isaev,  Atmospheric  and  Oceanic  Optics  7,  947-954  (1994). 

2.  Yu.N.  Isaev  and  E.V.  Zakharova,  Atmospheric  and  Oceanic  Optics  10,  959-966  (1997). 

3.  Yu.N.  Isaev,  and  E.V.  Zakharova,  Proc.  SPIE  4167,  33  (2000). 
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In  the  publication  in  Ref.  1  the  theory  of  registration  of  underlying  surface  relief  effect  on  the  image  tremor  in 
ground  astronomical  telescopes  has  been  developed.  It  has  been  proposed  to  select  the  location  of  astronomical 
telescopes  so  that  in  a  sector  of  observations  the  steepness  of  a  slope  of  underlying  surface  near  a  telescope  was 
sufficiently  high.  In  this  case  the  standard  deviation  of  the  image  tremor  can  be  decreased  by  an  order. 

In  the  present  paper  we  compare  the  theory1  and  experimental  results  obtained  to  the  present  time  (see,  for 
example,  Ref.  2)  for  the  variance  of  astronomical  image  tremor  in  dependence  on  the  zenith  angle  (zenith  distance) 
of  observed  astronomical  object  and  the  steepness  of  slopes  of  underlying  surface  near  a  telescope.  The  comparison  is 
carried  out  for  various  types  of  a  surface  including  a  mountain  relief. 

Satisfactory  agreement  of  the  experimental  data  with  the  theory  (including  the  data  deviating  essentially  from 
the  secant  law)  is  shown  if  to  take  into  account  a  type  of  a  underlying  relief  in  the  location  of  an  astronomical 
observation  station. 

1.  V.V.  Nosov,  V.P.  Lukin,  and  E.V.  Nosov,  IV  Symposium  “Atmospheric  and  Oceanic  Optics”.  Tomsk. 
Abstracts,  57-59  (1997). 

2.  I.G.  Kolchinskii,  Optical  instability  of  terrestrial  atmosphere  on  observations  of  stars.  Naukova  dumka,  Kiev, 

1967. 
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PROPAGATION  OF  THE  PARTIALLY  COHERENT  GAUSSIAN  BEAM 
IN  A  TURBULENT  REFRACTIVE  MEDIUM 

V.V.  Kolosov,1  O.A.  Kolosova,2  V.V.  Dudorov1 

1 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
dvv@iao.ru,  kvv@iao.ru 
2Tomsk  State  University,  Tomsk,  Russia 

The  propagation  of  a  partially  coherent  wave  field  in  inhomogeneous  media  is  investigated.  The  influence  of 
refraction,  inhomogeneity  of  gain  (absorbing)  medium  properties  and  refraction  parameter  fluctuations  on  target 
characteristics  of  radiation  are  taken  into  consideration.  Such  problems  arise  in  the  study  of  power  and  coherence 
target  properties  of  a  single-pass  laser,  which  resonator  had  the  volume  of  a  turbulent  medium,  inside  structure  of 
strongly  absorbing  inhomogeneous  media,  acoustic  propagation  in  strong  absorption  conditions  or  optical  propagation 
in  clearing  channels. 

The  exact  solution  reduced  to  quadrature  is  obtained  for  the  partially  coherent  radiation  propagating  through  a 
turbulent  medium  with  the  Kolmogorov  spectrum  of  fluctuations  and  a  inhomogeneous  distribution  of  the  mean 
refractive  index.  On  the  basis  of  this  solution  the  accuracy  of  calculations  is  investigated  for  the  approached  solution 
of  the  equation  for  a  coherence  function  of  the  second  order  obtained  by  the  effective  ray-tracing  technique1 
corrected  a  turbulence  and  a  inhomogeneity  of  a  gain  medium  in  the  result  of  a  propagation  of  a  radiation  with  an 
arbitrary  initial  coherence.  Numerical  solutions  obtained  by  the  ray-tracing  technique  are  adduced  for  the  problem 
with  an  asymmetrical  structure  of  a  perturbation  of  the  dielectric  constant. 

1.  V.V.  Dudorov  and  V.V.  Kolosov,  Proc.  SPIE.  3983,  154,  (1999). 
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B2-01 

LASER  ACCELERATION  OF  SUSPENDED  MICROPARTICLES 

S.E.  Skipetrov1  and  M.A.  Kazaryan2 

tMoscow  State  University,  Moscow,  Russia 
skipetrov@mail.  ru 

2Lcbedev  Institute  of  Physics  RAS,  Moscow,  Russia 
kazar@sci.  lebcdev.  ru 

Laser  radiation  can  accelerate  the  particles  suspended  in  a  liquid  or  gas  up  to  considerable  speeds.  The  effect  can 
be  observed  both  in  the  laboratory  conditions  (for  example,  in  suspension  of  polystyrene  balls  of  micron  dimension) 
and  for  the  propagation  of  laser  radiation  in  natural  media  (for  example,  in  the  atmosphere).  In  the  last  case  the 
drops  of  aerosols  and  particles  of  dust  are  as  such  particles,  and  the  effect  of  radiation  consists  not  only  of  the 
acceleration  of  particles,  but  of  the  modification  of  their  dimension,  form  etc.  Thus,  the  scattering  radiation  modifies 
both  the  dynamics  of  scattering  medium  and  the  its  microstructure  that,  in  one’s  turn,  changes  a  behavior  of 
propagation  of  radiation  itself  etc.  The  problem  becomes  especially  interesting  for  the  large  concentrations  of 
particles  when  the  scattering  acquires  the  essentially  multiple  character. 


B2-02 

PHOTOLYSIS  OF  AQUEOUS  SOLUTIONS  OF  PHENOLS  UNDER  POWERFUL  UV  EXCITATION 

V.A.  Svetlitchnyi,  I.V.  Sokolova,  T.N.  Kopylova,  R.T.  Kuznetsova, 

O.N.  Tchaikovskaya  and  E.N.  Telminov 

Siberian  Physical-Technical  Institute,  Tomsk,  Russia 
kopylova@phys.  tsu.  ru 

The  relation  of  a  photolysis  of  organic  and  inorganic  connections  to  conditions  of  excitation  is  widely  known.1-3 
Changing  a  spectral  distribution,  the  intensity  and  temporary  characteristics  of  exciting  radiation  is  possible  to 
activate  various  mechanisms  of  photodegradation  of  a  concrete  molecule. 

The  process  of  a  photolysis  even  of  simple  molecules  consists  of  large  number  of  elementary  photochemical 
reactions  in  which  one  take  part  not  only  molecules  of  researched  compounds,  but  also  the  solvent,  products  of 
primary  photoreactions  etc.  In  case  of  complex  organic  compounds  number  of  probable  photoreactions  is  considerably 
increased,  that  makes  difficult  the  analysis  of  a  photolysis.  However  for  comparison  a  photolysis  under  various 
conditions  of  excitation  it  happens  enough  to  determine  predominant  path  of  photodegradation  and  to  estimate  a 
general  efficiency  of  a  photolysis  in  each  case. 

In  presented  paper  the  photolysis  of  aqueous  solutions  two  widely  spread  in  atmosphere  and  hydrosphere  organic 
ecotoxicants-  phenol  and  parachlorophenol  is  studied  at  excitation  UV  by  radiation  of  the  exiplex  KrCl  laser 
(Epump  =  7  mj,  t  =  7  ns,  1  =  222  nm,  Al  <  1  nm,  f  =  1+2  Hz)  and  high-frequency  exilamp  of  a  glow  discharge  on 
same  molecules  (W  =  5  W,  t  =  10  mcs,  Al  =  222  nm,  1  =  1  nm,  f  =  100  kHz).  At  a  laser  photolysis  the  power  density 
of  exciting  radiation  reached  50  MW/sm2,  that  produced  non-linear  absorption  of  solutions.  A  power  density  of 
radiation  at  lamp  excitation  «lMW/sm2.  The  efficiency  of  a  photolysis  by  spectroscopic  methods  estimated. 
Comparison  of  lamp  and  laser  photolysis  is  held. 

The  researches  are  made  with  the  purpose  of  development  of  highly  sensitive  methods  of  optical  diagnostic  of 
ecotoxicants,  and  so  methods  of  their  destruction. 

The  work  is  supported  by  the  Russian  Basic  Research  Foundation  (Grant  No.  98-03-03059),  Ministry  of 
Education  (Grant  2001-2002)  and  technological  program  "Scientific  researches  of  a  higher  school  on  priority 
directions  of  science  and  engineering"  the  subroutine  010190  "Scientific  researches  of  a  higher  school  on  an  ecology 
and  rational  nature  management". 
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FORMATION  OF  A  SECONDARY  AEROSOL  FROM  PLASMA  WITH  A  DISPERSE  PHASE 

V.I.  Bykaty  and  O.V.  Gas'kova 

Altay  State  University,  Barnaul,  Russia 
perfilev@phys.dcn-asu.  ru 

The  problem  on  frame  of  a  secondary  aerosol  resulting  intensive  vaporization  of  carbonic  particles  and  further 
process  recondence  is  investigated  at  an  optical  discharge  in  a  field  of  a  laser  radiation,  and  also  research  of  main 
specifications  of  generatrix  plasma  and  attendant  effects.  At  effect  on  a  carbonic  particle  the  size  about  500  mkm  of  a 
impulse  radiation  of  the  neodymium  laser  with  a  wavelength  1.06  pm  and  energy  -500  /far  descends  processes  of 
vaporization  and  recondence  to  formation  of  small-sized  fragments,  which  one  deposited  on  a  substrate  from  an 
electrosheet  copper.  The  microphotographs  of  fragments  obtained  with  the  help  of  a  supermicroscope  are  adduced. 
The  particle-size  distribution  is  retrieved,  and  the  sizes  of  fragments  make  from  O.Olmkm  up  to  l,2mkm,  if  there  is  a 
minor  lobe  of  fragments  of  larger  sizes.  At  usage  as  a  seeding  agent  of  fragments  of  graphite  by  the  size  about 
200  mkm,  splitting  last  it  was  revealed  not.  It  is  possible  to  explain  it  to  that  during  inertial  holding  of  fragments  of 
graphite  in  focal  area  there  is  their  full  vaporization.  The  fragmentation  of  sootflakes  is  explained  to  that  owing  to  a 
high  porosity  the  fragment  has  not  time  completely  to  get  warm  and  is  disintegrated  on  small-sized  debris.  The 
relation  of  speed  of  front  formation  of  a  secondary  aerosol  from  plasma  with  a  disperse  phase  is  retrieved  At 
measurement  of  speed  of  front  the  spectral  method  was  used.  The  registration  of  front  of  plasma  was  made  with  the 
help  of  a  photomultiplier  with  registration  of  glow  on  a  line  of  oxygen  with  a  wavelength  1  =  394  hm.  The  speed  of 
front  was  determined  on  a  signal  delay  given  on  a  storage-type  oscilloscope  from  a  photomultiplier,  concerning  a 
driving  pulse  of  the  laser.  The  observed  data  have  shown,  that  the  relation  of  a  square  of  speed  to  impulse  energy  is 
approximated  by  a  symmetric  function  V2  (E)  =  3.69E-  746. 


B2-04 

EFFECT  OF  VAPOR  CONDENSATION  ON  THE  PARAMETERS 
OF  STEAM-GASEOUS  CLOUD  WHEN  IT  IS  EXTENDING  FROM  THE  SURFACE 
OF  HIGH-MELTING  PARTICLE  UNDER  THE  LASER  ACTION 

V.I.  Bykaty  and  K.V.  Solomatin 

Altay  State  University,  Barnaul,  Russia 
solomatin@phys.  dcn-asu.  ru 

The  effect  of  a  potent  laser  radiation  on  a  high-melting  aerosol  fragment  can  be  accompanied  by  vaporization. 
The  vaporized  matter,  scattering  with  high  speed  about  a  local  velocity  of  a  note  in  a  vapor,  creates  around  of  a 
fragment  a  steam-gaseous  halation.  As  one  of  basic  practices  resulting  in  to  change  of  a  structure  of  an  extending 
steam-gaseous  cloud,  it  is  necessary  to  consider  condensation  of  vaporized  matter  arising  owing  to  cooling  a  vapor  at 
its  almost  adiabatic  dilating. 

The  formation  of  a  secondary  aerosol  can  be  esteemed  in  two  directions.  At  first,  as  a  way  of  creation  of  aerosols 
with  a  very  mesh  size  of  fragments.  Secondly,  as  the  gear  resulting  in  to  padding  power  easing  of  a  laser  beam  owing 
to  an  attenuation  of  radiation  by  secondary  fragments. 

The  solution  of  this  problem  was  earlier  conducted  in  a  thermodynamic  approaching,  which  one  is  rough  enough 
for  fragments,  components  actual  atmospheric  aerosols,  that  is  at  the  sizes  up  to  50  microns. 

However  it  can  be  executed  for  a  number  of  more  applicable  particular  cases.  The  problem  about  pseudo-steady 
retraction  of  vaporized  matter  in  vacuum  with  allowance  for  alteration  of  speeds  of  condensation  appearing  owing  to 
reduction  of  vapor  density  at  dilating,  when  on  some  spacing  interval  from  a  surface  of  a  fragment  process  of 
condensation  in  general  ceases. 

The  numerical  calculations  demonstrate,  that  in  a  gas  current  extending  from  exhaling  primary  fragments  by  the 
size  less  of  50  microns,  condensation  practically  does  not  go,  and  the  value  of  a  degree  of  condensation  at  a  great 
distance  from  a  fragment  is  little  bit  more  than  the  initial  value  for  a  surface,  that  is  the  flow  is  practically  single¬ 
phase. 
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For  large  fragments  by  the  size  more  than  250  microns,  both  calculations,  and  the  experiments  demonstrate,  that 
the  degree  of  condensation  reaches  30  %,  and  vapors  on  considerable  spacing  interval  has  time  "to  monitor"  a 
supersaturation. 


B2-05 

SIMULATION  OF  PROCESSES  OF  COMBUSTION  AND  VAPORIZATION 
OF  FRAGMENTS  IN  A  LASER  FIELD 

V.I.  Bucaty,  A.A.  Popov,  and  A.M.  Sajduk 

Altay  State  University,  Barnaul,  Russia 
ic564aap@ic.dcn-asu.ru. 

The  spherical  fragment  millimeter  of  the  size,  fluidized  in  air  and  located  in  a  field  of  a  potent  laser  radiation  is 
reviewed.  As  initial  parameters  are  taken  irradiance,  radius  and  temperature  of  a  fragment.  Dynamics  of  parameters 
of  this  fragment  in  a  diffusive  approaching  of  retraction  of  a  steam  cloud,  is  described  by  a  system  of  non-linear 
differential  equations.  The  software  product  permitting  to  conduct  calculations  of  main  specifications  of  a  fragment 
in  a  field  of  a  potent  laser  radiation  is  built.  Dynamics  from  time  is  concretely  calculated:  radius,  surface 
temperature,  burning  rate  and  the  vaporizations  etc.  Also  are  under  construction  the  charts  of  indispensable  relations 
on  miscellaneous  time  periods.  The  process  of  vaporization  in  vacuum  is  modeled  and  the  calculations  for  fragments 
from  different  stuffs  are  carried  out. 

At  heats  of  a  surface  of  a  fragment  the  speed  of  retraction  of  material  comes  nearer  to  sound,  in  this  case 
diffusive  approaching  is  inapplicable.  Is  designed  gas  dynamics  model  of  vaporization  of  a  fragment  with  allowance 
for  quasi-steady  of  process,  spherical  symmetry  in  a  case  small  of  diffusion  of  an  oxidant.  During  activity  is 
established,  that  the  bicomponent  approach  to  the  solution  of  a  problem  is  inapplicable.  The  obtained  system  of  non¬ 
linear  differential  equations  without  violation(disturbance)  of  a  commonality  describes  vaporization  on  medium 
consisting  of  steams(vapors)  of  material(matter)  of  a  fragment.  The  main  effect  arising  in  a  steam  cloud  of  a 
fragment  at  high  intensities  of  an  incident  radiation  —  originating  of  a  shockwave  is  shown  in  a  simple  form. 


B2-06 

PECULIARITIES  OF  RESONANCE  EXCITATIONS  INSIDE  TRANSPARENT 
SPHERICAL  PARTICLES  BY  FEMTOSECOND  LASER  RADIATION 

A.A.  Zemlyanov  and  Yu.E.  Geints 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
zemla@iao.ru 

The  application  of  a  ultrashort  laser  radiation  for  the  purposes  of  atmospheric  sounding  puts  on  the  foreground 
the  research  problem  of  interaction  of  such  radiation  with  an  aerosol  component  of  the  atmosphere.  It  concerns  as  a 
linear  problem  of  a  diffraction  of  spectral  bounded  laser  pulses  on  particles  and  the  problem  of  study  of  different 
nonlinear  effects  in  aerosols  (SRS,  higher  optical  harmonics  excitation,  optical  breakdown)  under  the  action  of 
ultrashort  light  pulses  also.  The  peculiarities  of  the  realization  of  these  effects  in  microparticles  is  that  their  existence 
is  closely  connected  with  the  presence  in  a  particle  of  high  quality  resonant  oscillatory  modes  of  internal 
electromagnetic  field  which  multiply  increase  the  length  of  nonlinear  wave  coupling.  From  this  point  of  view  the 
main  goal  of  nonlinear  effects  study  in  microparticles  is  gained  by  the  examinations  such  structures  of  the  internal 
optical  field. 

In  the  present  report  the  results  of  numerical  calculations  of  temporal-spatial  structure  of  internal  optical  field 
in  micron-sized  transparent  spherical  particles  under  the  action  of  femtosecond  laser  pulses  with  Gaussian  spatial 
profile  are  submitted.  The  main  attention  we  put  to  the  study  of  the  opportunity  of  internal  field  resonant 
configurations  excitation  by  ultrashort  radiation,  as  well  as  the  estimation  of  efficiency  of  SRS  and  the  third 
harmonic  generation  in  atmospheric  aerosol  during  a  given  time  scale.  The  calculations  have  shown,  that  as  a  whole 
the  formation  of  field  resonant  structure  in  a  case,  when  spatial  length  of  a  light  pulse  is  compared  and  less  with  the 
geometrical  size  of  a  particle,  is  originated  differently,  than  in  a  case  of  a  CW  irradiation,  especially  at  side  particle 
illumination. 

The  work  was  supported  by  SB  RAS  complex  integration  project  N°  8. 
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NONSTATIONARY  SCATTERING  OF  ULTRA  SHORT  LASER  PULSES 
ON  ISOLATED  AEROSOL  PARTICLES 

A.A.  Zemlyanov  and  Yu.E.  Geints 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
zemla@iao.ru 

The  report  is  dedicated  to  a  problem  of  a  diffraction  of  ultrashort  laser  radiation  on  transparent  spherical  particles. 
The  given  problem  has  gained  a  urgency  specially  in  the  last  years  in  connection  with  the  use  in  atmospheric 
examinations  of  high  intensive  laser  systems  with  pulses  of  pica-  and  femtosecond  duration.  For  the  study  of  a  linear 
scattering,  as  is  known,  the  Lorentz-Mie  theory  is  widely  utilized  which  enables  to  calculate  all  most  relevant  optical 
parameters  of  an  ensemble  of  microparticles  in  monochromatic  radiation  field.  However,  due  to  high  frequency 
selectivity  of  Lorentz-Mie  theory,  the  direct  its  application  to  essential  restricted  on  a  time  scale  light  pulses  is  strictly 
speaking  noncorrect.  The  non-stationary  Lorentz-Mie  theory  developed  in  the  past  decade  is  a  combination  of  the  linear 
theory  and  Fourier-analysis  and  operates  not  with  monochromatic  radiation,  but  with  the  set  of  light  frequencies  filling 
the  spectrum  of  the  pulse  being  diffracted  on  a  particle.  Let's  note,  that  such  approach  is  similar  to  transition  from  a 
scattering  on  a  particle  of  one  size  to  a  scattering  on  an  ensemble  of  polydisperse  particles. 

On  the  basis  of  the  non-stationary  Lorentz-Mie  theory  we  carried  out  calculations  of  the  major  integral  optical 
parameters  of  spherical  particles  with  different  radii.  First  of  all  the  scattering  efficiency  factors  and  lidar  coefficient 
being  of  great  importance  to  the  problems  of  laser  sounding  of  atmospheric  aerosols  were  studied.  The  calculations 
have  shown  the  difference  in  frequency  behavior  of  the  data  of  the  scattering  efficiencies  for  monochromatic  radiation 
(plane  wave)  and  spectral  bounded  pulses  expressed,  mainly,  in  the  effect  of  their  smoothing.  This  effect  is  a  direct 
consequence  of  laser  pulse  spectrum  spreading  at  its  temporal  shortening. 

The  work  was  supported  by  SB  RAS  complex  integration  project  Ns  8. 
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STIMULATED  RAMAN  SCATTERING  IN  MICROPARTICLES 
UNDER  THE  CONDITIONS  OF  FIELDS  DOUBLE  RESONANCE 

A.A.  Zemlyanov,  Yu.E.  Geints,  and  E.K.  Panina 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 

One  of  peculiarities  of  stimulated  light  scattering  in  Raman-active  transparent  microparticles  (SRS)  is  the  effect 
of  a  double  resonance,  at  which  one  of  the  internal  optical  field  on  a  primary  frequency  (pumping  field)  and 
frequency  shifted  radiation  on  Stokes  frequency  simultaneously  are  in  resonance  with  any  MDR’s  of  a  particle.  In 
this  case  there  is  an  effective  nonlinear  interaction  between  the  indicated  fields.  Such  interaction  lets  to  a 
considerable  lowering  of  a  threshold  of  SRS  generation,  that  is  of  interest,  first  of  all,  from  the  practical  point  of 
view,  as  the  expedient  of  essential  depression  of  a  threshold  of  SRS  effects  in  particles  and  in  particular  allows  to 
carry  out  the  examinations  of  SRS  in  microparticles  by  the  use  of  CW  laser  radiation. 

In  the  report  the  results  of  analytical  investigations  of  optimum  requirements  for  development  of  “double” 
resonance  SRS  in  spherical  microparticles  are  presented.  The  expression  for  a  threshold  intensity  of  pumping  field  is 
obtained  in  the  case  when  regenerative  gain  condition  of  Stokes  noise  realizes  in  a  particle  at  the  conditions  of 
“double”  resonance  SRS.  Normalized  coefficient  of  spatial  overlapping  of  optical  fields  Bc  in  a  particle  reflecting 

efficiency  of  their  interaction  is  ad-hoc  entered.  We  show  that  the  coefficient  Bc  at  “double”  resonance  conditions  is 
much  higher  when  the  orders  of  MDR’s  of  a  particle  are  equal,  than  in  the  case  of  a  MDR’s  coupling  with  the 
different  resonance  orders.  The  main  factor  which  is  determining  the  size  of  the  overlapping  coefficient,  is  the  half¬ 
width  of  MDR’s  in  excited  modes. 
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HIGHT  STIMULATED  COMBINATIVE  SCATTERING  INFLUENCE  ON  LASER  BEAM  PROPAGATION 

IN  THE  ATMOSPHERE 

A.B.  Ignatyev  and  V.V.  Morozov 

Joint  Stock  Company  ALMAZ  Central  Design  Bureau,  Moscow,  Russia 

almaz@mbt.ru 

At  propagation  powerful  of  laser  radiation  in  an  atmosphere  there  can  be  effects  of  a  stimulated  scattering 
caused  by  a  swing  of  inoculation  thermal  oscillations  owing  to  action  on  them  of  laser  and  scattering  waves.  So  the 
swing  of  intramolecular  oscillations  gives  in  a  stimulated  Raman  effect  (SRS).  For  last  years  many  experimental 
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examinations  on  definition  of  sections  of  a  spontaneous  Raman  effect  for  various  molecules  of  air,  his(its)  frequency 
profile  were  executed  which  allow  more  full  to  estimate  influence  of  a  SRS  on  propagation  of  a  bull  laser  bundle  in 
an  atmosphere  for  a  various  optical  paths. 

In  operation  the  intensities  of  laser  radiation  of  various  lengths  of  waves  and  breadths  of  a  spectrum  of  oscillation 
are  spotted,  at  which  the  SRS  on  molecules  N2  and  02  should  be  observed  at  a  radiative  transfer  in  requirements  of  a 
meteorological  atmosphere  of  air  in  zenith  from  height  of  10  km  and  on  horizontal  paths  a  major  lengths. 
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DYNAMICS  OF  POWER  AND  COHERENCE  CHARACTERISTICS 
OF  PARTIALLY  COHERENT  BEAMS  IN  A  NON-LINEAR  MEDIUM 

V.V.  Kolosov,1  O.A.  Kolosova,2  and  V.V.  Dudorov1 

1 1nstitute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
dvv@iao.ru,  kvv@iao.ru 
2Tomsk  State  University 

The  beam  dynamics  for  equal  power  ray  tubes  and  equal  coherence  ray  tubes  is  investigated  for  the  partially 
coherent  radiation  propagating  in  non-linear  media.  The  Gaussian  beam  propagation  through  media  with  Kerr  non¬ 
linearity  and  thermal  blooming  is  considered  on  the  basis  of  the  solution  of  the  equation  for  coherence  function  of  the 
second  order.  Calculations  are  adduced  for  the  two-dimensional  beam.  The  dimension  of  a  coherence  function 
decreases  from  five  down  to  three  for  this  case.  Consequently,  the  numerical  solution  of  this  equation  is  possible  by 
means  of  the  method  of  a  separation  on  physical  factors,  widely  using  for  a  solution  of  the  parabolic  wave  equation, 
with  using  the  algorithm  of  fast  Fourier  transform. 

The  comparable  analysis  of  the  equal  power  and  equal  coherence  ray  tubes  behavior  is  carried  out.  The  same 
analysis  is  carried  out  for  solutions  of  the  equation  for  coherence  function  obtaining  by  the  ray-tracing  technique1 
allowing  to  create  effective  numerical  algorithms  for  the  three  dimensional  problem.  The  technique  is  asymptotically 
exact  since  it  gives  exact  solutions  at  limiting  cases  when  the  coherence  length  tends  to  zero  or  when  the  distribution 
of  complex  dielectric  constant  of  medium  has  the  parabolic  form. 

1.  V.V.  Dudorov  and  V.V.  Kolosov,  Quantum  Electronics  29  (8),  672-677,  (1999). 
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LASER  SPARK  IN  THE  PROBLEM  OF  OUTFLOW  OF  LIGHTNING  DISCHARGES 

A. A.  Zemlyanov,  N.N.  Bochkarev,  A.M.  Kabanov,  and  V.A.  Pogodaev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
zemla@iao.ru 

The  problem  of  the  effect  of  optical-meteorological  state  (OMS)  of  the  atmosphere  on  the  conditions  of 
propagation  of  power  laser  radiation  (PLR)  can  be  considered  from  several,  sometimes  almost  diametrically  opposed, 
points  of  view.  For  example,  the  problem  of  transfer  of  PLR  energy  through  the  depth  of  the  atmosphere  means  a 
simulation  of  radiation  parameters  conformably  to  an  atmospheric  situation  thus  in  order  to  avoid  the  losses  of  energy 
blocked  by  the  centers  of  optical  breakdown  in  the  propagation  channel.  Hence,  the  generation  of  plasma  centers  in 
the  propagation  channel  is  “parasitic”  effect  in  the  given  case.  In  the  problem  to  use  a  laser  radiation  for  the  pilotage 
of  lightning  discharge  the  formation  of  extended  laser  spark  on  the  peak  of  lightning  tower  in  the  given  direction  is 
the  “useful”  effect.  Of  course,  we  ought  not  to  consider  the  second  problem  as  an  inversion  of  the  first.  In  the  paper 
we  consider  a  possibility  to  use  the  results  of  nature  experiments  which  are  obtained  solving  the  propagation  problem 
for  the  prediction  problem  of  the  effectiveness  of  long  laser  spark  creation  in  different  OMS  of  the  atmosphere. 
Results  of  the  processing  of  an  acoustic  response  from  the  centers  of  optical  breakdown  in  the  atmosphere  are 
presented.  Obtained  dependences  of  the  characteristics  of  acoustic  signals  (amplitude,  duration)  on  the  parameters  of 
PLR  OMS  are  considered  from  the  point  of  view  of  their  accordance  with  the  available  models  of  acoustic  pulse 
formation.  Prospects  to  use  the  super-short  laser  pulses  in  the  problem  of  lightning  protection  are  discussed. 
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REMOTE  SENSING  OF  CLOUDS  BY  A  LIDAR  WITH  VARIABLE  FIELD-OF-VIEW  ANGLES 

V.V.  Veretennikov,1  A.I.  Abramotchkin,2  and  S.A.  Abramotchkin2 

1 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
vvv@iao.  ru 

2 Institute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
asa@iom.  tsc.  ru 

The  experimental  data  on  lidar  sensing  of  clouds  above  Tomsk  city  and  their  interpretation  results  are  presented 
in  the  report.  The  purpose  of  work  was  to  study  the  multiple  scattering  influences  on  lidar  signals  behavior  experi¬ 
mentally  and  analyze  the  practical  possibility  of  using  the  measurable  information  for  data  acquisition  by  solving 
relevant  inverse  problems.  The  sounding  was  performed  at  0.532  mkm  by  a  lidar  with  changeable  field-of-view  (FOV) 
in  the  receiver.  The  receiver’s  FOV  angle  range  was  from  0.67  to  13.3  mrad.  Other  lidar  parameters  are  detailed  in 
Ref.  1.  The  experimental  research  results  of  lidar  signal  transform  depending  on  the  receiver’s  FOV  at  various  signal 
penetration  depths  into  the  cloud  layer  are  presented.  The  comparison  of  experimental  data  with  the  results  of  return 
power  calculation  in  the  limits  of  small-angle  approximation2  in  terms  of  the  lidar  transceiver  system  objective  pa¬ 
rameters  is  performed.  Iteration  algorithm  developed  in  terms  of  multiple  scattering  in  the  small-angle  approximation 
for  lidar  equation  solution  was  used  to  restore  the  extinction  coefficient  profiles  from  the  signals  measured. 

1.  A.I.  Abramotchkin,  S.A.  Abramotchkin,  V.V.  Bryukhanova  ,  I.V.  Samokhvalov  ,  and  A.I.  Tikhomirov,  Proc. 

SPIE  4341,  273-277,  (2000). 

2.  V.V.  Veretennikov,  Atmos,  and  Oceanic  Optics  12,  358-391,  (1999). 
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In  this  work  the  Raman  lidar  return  from  geophysical  media  is  investigated.  An  analytical  approach  for  modeling 
Raman  lidar  return  with  multiple  scattering  is  presented.  The  approach  is  based  on  the  small-angle  quasi-single  scattering 
approximation  developed  earlier  for  the  case  of  elastic  scattering.  An  approximation  of  isotropic  backscattering  for 
the  Raman  scattering  case  is  proposed  and  tested.  The  computation  results  are  presented  and  compared  with  known 
data.  The  approximation  is  found  to  be  quite  simple  and  to  provide  high  accuracy  of  Raman  lidar  return  calculation. 
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SPATIAL-ANGULAR  STRUCTURE  OF  THE  SCATTERED  RADIATION  AT  THE 
BOUNDARIES  AND  INSIDE  THE  OPTICALLY  DENSE  MEDIA 

V.V.  Belov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
belov@iao.  ru 

The  results  of  theoretical  investigation  of  the  spatial-angular  structure  of  the  light  fluxes  of  scattered  radiation 
at  the  boundaries  and  inside  the  scattering  and  absorbing  medium  are  presented  and  discussed  in  the  paper. 

The  classic  statement  of  the  problem  of  characteristics  of  the  light  field  appearing  in  the  limited  (in  the  direction  of 
propagation  of  the  incident  radiation)  homogeneous  layer  at  its  illumination  of  infinitely  wide  light  beam  is  considered. 
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Investigations  are  carried  out  for  the  model  media  formed  by  an  ensemble  of  hard  spherical  particles  character¬ 
ized  by  different  degree  of  asymmetry  of  the  scattering  phase  function,  optical  thickness  and  single  scattering  albedo. 
The  optical  thickness  was  selected  in  the  range  that  does  not  overlap  the  boundaries  of  applicability  of  the  approxi¬ 
mation  of  low  multiplicities  of  scattering  to  solving  the  radiation  transfer  and  depth  regime  equations. 

Different  from  the  basic  solutions  of  the  radiation  transfer  equation  presented,  for  example1,  the  discussed  re¬ 
sults  were  obtained  by  the  Monte-Carlo  method. 

The  purpose  of  investigations  was  in  the  study  of  the  effect  of  the  layer  boundary  distant  from  the  source  on  the 
spatial-angular  characteristics  of  diffuse  light  fluxes  propagating  in  the  medium  and  on  the  distribution  of  the  ab¬ 
sorbed  energy  along  the  direction  of  incident  radiation. 

The  non-monotonic  dependence  of  the  depth  of  penetration  of  the  absorbed  energy,  as  well  as  the  light  fluxes 
scattered  into  both  hemisphere,  into  the  medium  was  revealed  in  statistical  experiments.  The  response  of  these  char¬ 
acteristics  and  angular  distributions  of  the  scattered  radiation  inside  the  medium  on  the  change  of  the  position  of  its 
boundary  distant  from  the  source  is  investigated. 

Interpretation  of  the  obtained  dependencies  is  presented. 

1.  V.V.  Sobolev,  Light  scattering  in  the  atmospheres  of  planets,  Nauka,  Moscow,  1972. 
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CONSIDERATION  OF  THE  DISTORTING  EFFECT  OF  THE  ATMOSPHERE  IN  THE  PROBLEM 
OF  SATELLITE  MONITORING  OF  SMALL-SIZED  HIGH-TEMPEATURE  ANOMALIES 

V.V.  Belov  and  S.V.  Afonin 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
belov@iao.ru 

The  most  important  problem  of  satellite  monitoring  of  the  Earth’s  underlying  surface  from  satellite  images  is 
automatic  recognition  of  high-temperature  anomalies  (seats  of  the  fire)  whose  dimensions  are  much  less  than  the  spa¬ 
tial  resolution  of  the  radiometer.  To  maximize  the  accuracy,  we  must  correct  the  satellite  images  recorded,  first  of 
all,  in  the  3.5-4  pm  spectral  channel  (the  third  channel  of  the  AVHRR/NOAA  device),  which  is  the  basic  one  for 
detection  of  seats  of  the  fire,  for  the  distorting  effect  of  the  atmosphere.  Of  special  importance  in  this  case  is  estima¬ 
tion  of  the  contribution  of  Js  -  the  solar  radiation  intensity  scattered  by  the  atmosphere  and  reflected  from  the  un¬ 
derlying  surface  -  to  a  measurable  signal.  An  analysis  of  the  available  literature  data  demonstrates  that  the  procedure 
of  correction  for  the  distorting  effect  of  the  atmosphere  was  not  implemented  for  satellite  monitoring  of  seats  of  the 
fire.  For  example,  to  take  into  account  the  solar  additive  Js  in  the  third  AVHRR  channel,  a  fixed  threshold  value 
(disregarding  even  the  position  of  the  Sun)  or  the  quantity  Js(Z)  -  Js(0)/ cos(Z),  which  depends  only  on  the  solar 
zenith  angle  Z  (or  the  solar  elevation  angle  H  =  90°  -  Z),  was  considered. 

Disregarding  the  obvious  dependence  of  the  quantity  Js  on  the  atmospheric  turbidity,  we  only  illustrate  here  a 
noticeable  azimuth  dependence  of  the  solar  additive  on  the  radiative  temperature  in  the  third  channel. 
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Figure  shows  the  results  of  statistical  simulation  of  absolute  values  of  the  thermal  solar  additive  ( a )  and  the  ampli¬ 
tudes  of  its  azimuth  differences  (b)  calculated  for  an  optically  dense  aerosol  model  (the  meteorological  visibility  range 
was  MVR  =  2  km)  of  the  surface  atmospheric  layer  and  an  angle  of  45°  between  the  nadir  and  the  axis  of  the  AHVRR 
device  as  functions  of  the  solar  elevation  angles  (the  underlying  surface  albedo  was  0,04).  The  results  obtained  demon¬ 
strate  that  the  azimuth  differences  of  the  measured  temperatures  may  be  comparable  to  the  solar  additive  itself. 

The  results  presented  in  this  report  confirm  the  importance  of  consideration  of  the  optical-geometric  conditions 
of  observations  for  solving  the  problem  of  satellite  monitoring  of  small-sized  high-temperature  anomalies  on  the 
Earth’s  underlying  surface. 
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METHODS  OF  MAPPING  AND  MEDIUM-TERM  PREDICTION 
OF  FIRE  DANGER  BY  WEATHER  CONDITIONS 

A.I.  Sukhinin  and  E.I.  Ponomarev 

Sukachev  Institute  of  Forest  SB  RAS,  Krasnoyarsk,  Russia 
boss@ksc.  krasn.  ru 

The  problem  of  medium-term  prediction  of  fire  danger  (FD)  appears  to  be  one  of  the  key  tasks  pertaining  to  for¬ 
est  fire  monitoring.  Methods  of  mapping  and  medium-term  prediction  of  fire  danger  by  weather  conditions  using 
remote  sensing  data  from  NOAA  series  satellites  are  being  developed  in  V.N.  Sukachev  Institute  of  Forest.  Estimation 
of  fire  danger  by  weather  condition  is  carried  out  according  to  an  expression  analogous  to  the  one  suggested  by 
G.N.  Nesterov: 

rij=&Xtij(tij~Zij)'  (1) 

<  1 

where  /y  -  index  of  fire  danger;  t  -  temperature  of  dew  point,  °C;  t  -  radiometric  temperature  of  surface,  °C;  £,  - 
coefficient  of  precipitation  compensation.  Summation  is  calculated  for  every  pixel  (z)  of  the  given  region  from  the 
first  through  the  last  day  of  fire  dangerous  season  (/). 

Analysis,  made  during  fire  dangerous  periods  of  1996-2000,  revealed  close  correlation  between  Russian  ( r  ~  0,9) 
and  foreign  (r  =  0,8)  indices  of  fire  danger. 

Temperature  of  every  image  pixel  is  restored  with  the  help  of  data  from  the  5-th  (thermal  IR)  channel  of 
AVHRR.  Combination  of  visible  (1st)  and  near  IR  (2nd)  channels  of  AVHRR  allows  to  detect  and  exclude  areas 
covered  by  clouds  and  water  surfaces  from  calculations.  Data  from  weather  stations  and  from  instruments 
of  TOVS/NOAA  provide  lacking  information  necessary  for  FD  calculations  (precipitation,  temperature  of  dew 
point).  Using  formula  (1),  one  can  calculate  FD  for  every  image  pixel  and  thus  generate  a  map  of  current  fire  danger 
for  N-day  period  of  observation. 

Meteorological  prognoses  of  near  surface  pressure  and  air  temperature  are  used  on  the  stage  of  fire  danger  pre¬ 
diction.  In  accordance  with  the  prognoses  one  can  restore  temperature  field  and  calculate  fire  danger  index.  The  re¬ 
sult  is  represented  in  the  form  of  prognosis  fire  danger  map  for  1  through  7  days  ahead.  Nevertheless,  the  solution  of 
the  medium-term  fire  danger  prediction  problem  is  impeded  by  the  absence  of  methods  of  probable  watery  precipita¬ 
tion  fields  mapping,  as  well  as  by  the  absence  of  methods  of  their  quantitative  estimation.  Solving  this  problem  we 
use  iterative  method  of  every-day  correction  of  prognosis  fire  danger  map.  Taking  into  consideration  data  about 
fallen  out  precipitation  for  every  day  of  predictable  period  we  get  adjusted  prognosis  fire  danger  map  according  to 
weather  conditions. 


Cl-06 
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During  the  last  few  years,  DERA  (Malvern,  UK)  and  NAVAIR  (Maryland,  USA)  performed  experiments  with 
two  oceanic  lidar  systems:  the  K-meter  Survey  System  (KSS)  and  the  Australian  LADS  system.  LADS  system  was 
primarily  developed  for  seabed  mapping.  The  MALVERN  group  expanded  the  application  area  and  used  LADS  for 
seawater  optical  characteristics  monitoring. 
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The  development  of  computer  modeling  of  oceanic  lidar  performance  has  begun  in  the  Institute  of  Physics  (Belarus). 

This  modeling  provides: 

-  lidar  return  profiles  from  ocean  with  different  stratification; 

-  the  components  of  the  lidar  return  due  to  seawater,  atmosphere-ocean  interface,  atmosphere,  and  sea  bottom; 

-  the  efficient  coefficient  of  laser  beam  attenuation  as  a  function  of  depth  and  its  average  value. 

The  real  shape  of  a  laser  pulse  and  an  amplifier  bandwidth  of  a  receiver  in  a  lidar  system  are  regarded.  The 
simulation  includes  the  realistic  models  of  seawater  optical  properties.  All  specific  features  of  a  real  hydrosol  phase 
function  including  those  of  the  back  scattering  are  allowed  for. 

The  coupling  of  the  specific  backscattering  technique  and  the  multi-component  method  to  solve  the  radiative 
transfer  equation  provide  accurate  and  extremely  fast  lidar  return  simulations. 

We  present  experimental  results,  outline  the  simulation  algorithm,  and  present  the  very  first  comparison  of  ex¬ 
perimental  data  and  the  results  of  computer  simulations. 
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SIMULATING  TRANSFER  OF  THE  OCEAN  BOTTOM  IMAGE  IN  VIEW 
OF  THE  RADIATION  INTERCHANGE  BETWEEN  THE  ATMOSPHERE  AND  OCEAN 
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The  original  mathematical  means  is  recommended  to  simulate  the  transfer  of  the  image  of  the  orthotropic  or 
nonorthotropic  horizontally  homogeneous  or  inhomogeneous  ocean  (reservoir)  bottom  in  the  millimeter  and  short¬ 
wave  range  of  the  radiation  spectrum. 

The  basic  for  this  theory  are  the  influence  functions  and  spatial  frequency  characteristics  method,  the  theory  of 
the  regular  perturbations,  the  linearly-system  approach,  the  optical  transfer  operator.  The  methods  makes  possible 
taking  into  account  of  the  radiation  multiple  scattering  in  the  atmosphere  and  ocean  as  well  as  the  structural  deter¬ 
minations  of  the  radiation  interchange  between  the  media.  As  this  takes  place,  the  radiation  transfer  in  the  atmos¬ 
phere  and  ocean  is  calculated  by  the  different  methods  to  the  different  approximations  of  the  kinetic  equation  solution. 

The  work  was  supported  in  part  by  The  Russian  Foundation  for  Basic  Research  (Project  99-01-00170). 
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The  application  of  elastic  scattering  lidars  for  aerosol  object  examinations  in  the  atmosphere  is  based  on  the  use 
of  a  lidar  equation.  In  the  classical  view  it  describes  the  power  of  a  singly  scattered  signal  component.  In  optically  dense 
objects,  such  as  clouds,  the  probability  of  repeated  scattering  acts  is  great.  Their  energy  contribution  to  the  return  sig¬ 
nal  increases  together  with  the  optical  density  of  the  medium  sounded.  I  he  repeated  scattering  acts  occur  both  inside 
the  sounding  beam  and  on  the  outside  of  it.  Therefore,  the  angular  size  of  double  scattering  volume  exceeds  the  angu¬ 
lar  size  of  single  scattering  volume  on  a  viewed  distance  in  quantity.  This  circumstance  is  used  to  separate  the  singly 
and  multiply  scattered  components  in  a  lidar  signal  by  means  of  the  spatial  filtration  of  the  flux  returned. 

The  results  of  experimental  examination  of  a  possibility  to  analyze  the  lidar  signal  spatial  performances  for  the 
purpose  to  estimate  the  multiple  scattering  energy  contribution  when  sounding  the  optically  dense  aerosol  objects  are 
presented  herein.  The  parameters  of  lidar,  spatial  filter  and  recording  system  being  used  are  presented.  The  algo¬ 
rithms  of  receiving  and  processing  the  returned  signals  and  some  features  of  experiment  implementation  with  the  use 
of  an  adjustable  spatial  filter  are  discussed.  The  submitted  results  allow  one  to  make  up  a  conclusion  that  the  spatial 
filtration  of  the  elastic  scattering  lidar  signals  enables  to  increase  the  lidar  measurement  information  density  essen¬ 
tially  and  therefore  it  is  a  perspective  direction  in  elastic  scattering  lidars  technical  developing. 
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Cl-09 

ANALYSIS  OF  THE  EFFICIENCY  OF  SATELLITE  MONITORING 
OF  FOREST  FIRES  BY  THE  AVHRR/NOAA  DEVICE  (TOMSK  REGION) 

V.V.  Belov  and  S.V.  Afonin 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk 
belov@iao.  ru 

In  1998-2000,  1185  forest  fires  were  recorded  in  the  Tomsk  Region  Their  total  area  was  more  than  60  thousand 
hectares.  Conventional  use  of  aircrafts  for  monitoring  of  fire-hazardous  regions  requires  considerable  expenses,  which 
explains  an  increasing  role  of  satellite  systems  of  remote  sensing  of  the  Earth’s  underlying  surface.  At  present  the 
AVHRR/NOAA  satellite  system  is  commonly  used  for  satellite  monitoring  of  seats  of  the  fire. 

In  the  Tomsk  Region,  real-time  monitoring  of  forest  fires  has  been  carried  out  since  1998  by  the  Institute  of  At¬ 
mospheric  Optics  as  a  leading  institution  by  the  order  of  the  Tomsk  Department  of  Forest  Management  (nowadays 
the  Forest  Service)  and  the  Tomsk  Aviation  Center  of  Forest  Protection.  This  work  is  described  in  detail  in  Ref.  1. 

The  efficiency  of  satellite  fire  monitoring  was  analyzed  by  the  following  main  criteria:  (a)  dependence  of  the 
fire  detection  probability  on  its  area,  (b)  dependence  of  the  efficiency  of  detecting  seats  of  the  fire  on  the  time  of  a 
day;  and  c)  efficiency  of  early  detection  of  seats  of  the  fire  compared  to  the  ground-based  and  airborne  methods  of 
fire  detection. 


Figure  shows  the  estimated  efficiency  of  satellite  fire 
monitoring  in  1998-2000  as  a  function  of  the  forest  fire  area 
(including  the  data  on  early  detection  of  fires).  The  number  of 
fires  detected  from  the  satellite  is  about  29-47%  of  their  total 
number,  and  the  efficiency  of  their  early  detection  (compared 
to  the  results  of  ground-based  and  aviation  services  of  fire  pro¬ 
tection)  is  13-21%.  The  spread  of  the  data  for  different  years  is 
primarily  determined  by  the  amount  of  clouds  above  the  terri¬ 
tory  of  the  Region  in  the  period  of  the  maximum  probability  of 
fire  occurrence. 

The  results  obtained  of  forest  fire  monitoring  obtained  at 
the  IAO  SB  RAS  were  approved  by  the  Aviation  Center  of 
Forest  Protection,  the  International  Institute  of  Forest  Sciences 
of  the  RANS,  V.  N.  Sukachev  Institute  of  Forest  Sciences  of 
the  SB  RAS,  and  the  Institute  of  Solar-Terrestrial  Physics  of 
the  SB  RAS. 


They  were  also  discussed  in  seven  scientific  seminars  held  in  Novosibirsk,  Krasnoyarsk,  Barnaul,  and  Tomsk  in 
1999-2000. 


1.  S.V.  Afonin,  V.V.  Belov,  and  Yu.V.  Gridnev,  Atmos,  and  Ocean  Opt.,  13,  996-1004  (2000). 
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ON  THE  APPLICABILITY  LIMITS  OF  THE  SMALL-ANGLE  SCATTERING 
APPROXIMATION  FOR  A  DESCRIPTION  OF  THE  BEAM  SPREAD  FUNCTION  WITH 
ALLOWANCE  FOR  THE  DISPERSE  COMPOSITION  OF  A  SCATTERING  MEDIUM 

V.V.  Belov,  V.V.  Veretennikov,  and  R.V.  ViTdanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
vvv@iao.  ru 

A  broad  class  of  problems  connected  with  the  study  of  the  optical  radiation  propagation  through  the  atmosphere 
can  be  solved  within  the  framework  of  the  small-angle  scattering  approximation  (SASA).  As  is  well  known,  the 
SASA  applicability  limits  are  specified  by  the  requirements  of  pronounced  scattering  anisotropy,  not  too  large  optical 
thickness  of  the  medium,  and  the  presence  of  light  absorption  in  the  medium. 

The  SASA  application  calls  for  the  separation  of  the  forward-peaked  small-angle  component  of  the  scattering 
phase  function.  To  do  this,  it  is  most  natural  from  the  physical  viewpoint  to  use  the  diffraction  component  of  the 
scattering  phase  function.  This  approach  allows  an  explicit  relationship  between  the  light  field  structure  in  the  SASA 
and  the  geometric  parameters  of  scatterers,  defined  by  the  correlation  function  of  particle  shadows,  to  be  derived. 

The  characteristics  of  multiply  scattered  radiation  in  the  SASA  contain  information  on  the  dispersion  composi¬ 
tion  of  the  medium,  which  can  be  extracted  by  solving  the  corresponding  inverse  problem.  In  practice,  a  solution  of 


140 


Session  Cl 


the  problem  on  the  diagnostics  of  the  microstructure  of  media  calls  for  a  reliable  quantitative  assessment  of  the  SASA 
applicability  limits  for  polydisperse  scattering  phase  functions  in  the  approximation  of  the  Fraunhofer  diffraction. 

In  the  present  report,  the  results  of  solving  the  radiative  transfer  problem  for  one  of  the  basic  optical  character¬ 
istics  -  the  light  beam  spread  function  -  and  for  the  light  flux  passing  through  a  circle  area  of  finite  radius,  are 
compared  with  the  data  of  statistical  simulation  of  radiative  transfer  by  the  Monte  Carlo  method.  Among  the  vari¬ 
able  parameters  of  the  problem  are  the  modal  radius  of  the  particle  size  distribution  described  by  a  modified  gamma- 
function  and  the  geometric  and  optical  thickness  of  the  layer.  Based  on  the  results  of  statistical  simulation,  recom¬ 
mendations  for  the  SASA  applicability  are  developed. 


Cl -11 


VARIATIONS  OF  THE  IMAGE  CONTRAST 
AT  OBSERVATION  THROUGH  A  DISPERSE  LAYER 


B.D.  Borisov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 

Much  attention  was  paid  last  decade  for  calculations  and  experiments  on  solving  the  partial  problem  of  the  vi¬ 
sion  theory  devoted  to  the  image  transfer  through  a  geometrically  thin  but  optically  dense  scattering  layer.  In  spite 
of  the  fact  that  such  variant  of  stratification  of  a  medium  is  simplest,  it  makes  it  possible  to  more  deep  understand 
the  processes  of  the  image  transfer  through  disperse  media. 

The  purpose  of  this  paper  is  the  attempt  of  quantitative  estimation  of  the  passive  vision  system  image  quality  at 
observation  of  a  complex  large-size  object  with  the  change  of  position  of  the  plane  disperse  layer  along  the  line  of 
vision  by  means  of  the  methods  of  laboratory  modeling. 

The  experimental  setup  consisted  of  the  plane  round  diffusely  radiating  object  of  900  mm  diameter.  The  radial 
test  pattern  of  50  mm  diameter  and  angular  size  of  the  sector  10°  was  placed  at  the  center  of  the  object.  The  pattern 
of  observation  was  constructed  so  that  only  the  image  of  the  central  part  of  the  object  limited  by  the  radial  test  pat¬ 
tern  size  was  formed  on  the  sensitive  element  of  the  TV  113C-camera  through  the  plane  chamber. 

Measurements  were  performed  at  optical  thickness  x  =  0  (distilled  water)  and  x  =  1.16—4.74  (milk  solution). 
The  layer  position  relatively  to  the  object  was  changed  l  =  22—522  mm  at  the  distance  between  the  object  and  the 
receiver  of  L  =  2894  mm. 

Analysis  of  the  experimental  data  has  shown  that  the  test  pattern  image  contrast  determined  for  thiee  spatial 
frequencies  changes  non-monotonically  as  the  layer  moves,  and  has  the  stable  maximum  at  the  distance  of  l—  150  mm. 
The  contrast  value  at  the  greatest  x  can  vary  from  0.07  to  0.01  as  l  increases. 


Cl-12 

PROBLEM  OF  INCLUSION  OF  REFRACTION  IN  THE  RADIATIVE  TRANSFER  EQUATION 
FOR  THE  ATMOSPHERE-OCEAN  SPHERICAL  SYSTEM 

A.B.  Gavrilovich 

Stepanov  Institute  of  Physics,  National  Academy  of  Sciences,  Minsk,  Belarus 
gavril@dragon.  bas-net.  by 

The  theoretical  modeling  of  the  field  of  optical  radiation  scattered  by  the  air  and  water  envelopes  of  the  atmos¬ 
phere  —  ocean  system  (AOS)  is  based  on  the  solution  of  a  boundary  problem  for  the  radiative  transfei  equation 
(RTF).  The  setting  of  the  problem  on  the  optical-radiation  transfer  in  the  AOS  requires  a  consideration  of  a  great 
number  of  parameters  determining  the  character  of  interaction  of  light  with  a  medium  inside  it  as  well  as  at  the 
boundaries  including  the  boundary  between  the  media  air  —  water.  Because  of  this,  approximate  methods  based  on 
the  introduction  of  different  simplified  suppositions,  such  as  a  plane  geometry  of  the  system,  a  single-interaction  of 
light  with  the  Fresnel  boundary  between  the  media  air  -  water,  and  the  absence  of  the  refraction  of  light  rays,  are 
widely  used.  The  multiparametrisity  of  the  problem  and  the  impossibility  of  the  obtaining  of  simple  solutions  gener¬ 
ate  a  need  for  the  search  of  new  methodical  approaches  taking  into  account  the  spherical  geometry  of  the  system,  the 
singularities  of  boundary  conditions,  the  real  profile  of  the  refractive  index  and  the  refraction  effect  determining  the 
deviation  and  refraction  of  light  beams. 

The  refraction  theory  is  based  on  the  differential  equation  of  refraction  describing  the  change  in  the  direction  of 
a  beam  propagating  in  a  medium  with  a  varying  refractive  index.  The  inclusion  of  it  in  the  problem  on  the  scattering 
of  light  in  the  AOS  leads  to  a  change  in  the  RTE  and  in  the  boundary  conditions,  which  complicates  the  problem. 
Because  of  this  the  practically  important  question  arises:  if  the  boundary  problem  on  the  radiation  transfer  in  the 
AOS  can  be  reduced  to  a  more  simple  form  that  not  explicitly  involve  the  refraction  effect.  The  work  provides  the 
positive  answer  to  this  question  and  gives  a  mathematical  substantiation  of  this  possibility. 
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ESTIMATION  OF  THE  BURNED  AREAS  BY  USING  AVHRR/NOAA  DATA 

N.P.  Minko,  V.V.  Koshelev,  N.A.  Abushenko, 

D.A.  Altyntsev,  S.A.  Naschilin,  and  A.V.  Tatarnikov 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
nick@iszf.  irk.  ru 

The  large  forest  fires  that  occurred  in  1998  in  Khabarovsk  krai,  are  of  paramount  interest  in  such  branches  of 
knowledge  as  silviculture,  ecology  and  atmospheric  chemistry,  and  the  burnt  area  is  a  key  fire  parameter. 

Monitoring  surveys  of  forest  fires  based  on  multichannel  satellite  information  received  at  the  Space  Monitoring 
Center  (SMC)  of  the  Institute  of  Solar-Terrestrial  Physics  SD  RAS,  Irkutsk,  furnish  an  opportunity  to  obtained  sev¬ 
eral  estimates  of  burnt  areas  which  can  be  successfully  used  in  determining  the  areas  of  large  forest  fires. 

Estimations  of  burnt  areas  are  based  on  using  satellite  data  in  the  middle  infrared  spectral  region  (3. 5-3. 9  pm), 
i.e.  on  the  basis  of  identifying  hot  spots  detected  by  a  threshold  algorithm2  in  AVHRR/NOAA  images  in  1998. 

The  territory,  for  which  an  analysis  of  the  burnt  areas  is  made,  occupies  the  longitude  and  latitude  ranges 
1 10— 155°E  and  46~49°N,  respectively.  The  time  interval  is  from  March  26  to  October  26,  1998.  The  accuracy  of  geo¬ 
graphic  referencing  made  visually  from  reference  points  averages  2  pixels. 

Thus  the  result  derived  from  the  superposition  of  fires  obtained  by  three  methods  from  hot  spots,  on  the  contours 
of  burn-out  areas  shows  a  good  agreement  with  the  mean  estimate  of  the  burn-out  areas  made  from  the  initial  hot  spots. 

A  total  of  229398  hot  spots  was  found.  The  entire  set  of  hot  spots  is  broken  up  into  fires.  A  group  of  hot  spots 
closely  spaced  in  space  and  time  is  considered  to  be  a  fire.  Than  we  calculated  burned  areas.  The  results  are  presented 
in  the  table. 


Fire  area,  km2 

Number  of  fires 
of  this  area 

Percentage  of  the  number 
of  fires  of  a  total  number  of  fires 

Total  area  of  fires 
of  this  area 

Percentage  of  a  total  area 
of  a  total  area 

1 

3682 

55.5 

3682 

4.2 

2 

780 

11.8 

1560 

1.8 

3 

441 

6.7 

1323 

1.5 

4-10 

943 

14.2 

5616 

6.4 

11-100 

655 

9.9 

20325 

23.0 

101-300 

88 

1.3 

15236 

17.3 

301-1000 

37 

0.5 

19716 

22.3 

1001-2000 

8 

0.1 

10488 

11.9 

2001-3000 

1 

0.015 

2172 

2.5 

3001-4209 

2 

0.03 

8165 

9.2 

It  is  evident  from  the  table  that  more  than  a  half  of  the  fires  occupy  an  area  of  1  km2;  however,  a  total  area  of 
these  fires  makes  up  only  4%  of  a  total  burn-out  area. 

1.  N.A.  Abushenko,  D.A.  Altyntsev,  and  N.P.  Minko,  Issledovaniye  Zemli  iz  kosmosa,  Ns  2,  87-93  (2000). 

2.  N.P.  Minko,  N.A.  Abushenko,  and  V.V.  Koshelev,  Proc.  SPIE  3502,  192-200  (1998). 
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USE  OF  INFORMATION  TECHNOLOGIES  IN  SYSTEMS 
OF  SATELLITE  MONITORING  OF  FOREST  FIRES 

S.A.  Bartalev,  D.V.  Ershov,  E.A.  Lupyan,  A. A.  Mazurov, 

N.P.  Min’ko,  A.A.  Proshin,  and  E.V.  Flitman 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
nick@iszf.  irk.  ru 

To  solve  a  set  of  the  problems  connected  with  the  operational  monitoring  of  forest  fires  and  their  consequences 
the  data  of  various  satellite  systems  operating  in  standard  mode  are  used  today.  Therefore  a  rather  large  number  of 
publications  has  been  devoted  to  the  problems  of  detection  of  forest  fires  by  satellite  data. 

However,  to  solve  the  specific  operational  problems  it  is  required  to  have  not  only  the  appropriate  algorithms  of 
processing  and  analysis  for  satellite  data,  but  also  the  technology  allowing  us  operatively  to  give  an  information  ob¬ 
tained  as  a  result  of  processing  of  satellite  data  for  the  forest  protection  service.  This  technology  should  provide  an 
integration  of  this  information  into  the  systems  for  a  decision  making  of  corresponding  services.  With  it  the  follow¬ 
ing  problems  should  be  solved  first  of  all: 
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-  obtaining  of  satellite  data; 

-  operational  data  processing; 

-  integration  of  results  of  satellite  data  processing  with  an  information  obtained  from  other  sources; 

-  operational  representation  of  data  to  the  users. 

The  fast  growth  during  the  last  years  of  various  information  systems  has  allowed  such  technology  to  be  created. 
The  present  paper  is  devoted  to  description  of  its  basic  possibilities.  We  consider  both  the  possibilities  to  automate 
the  processes  of  reception  and  processing  of  satellite  data  and  the  organization  of  automatic  delivery  to  the  users  of 
results  of  processing  and  their  integration  into  geoinformation  systems  for  the  fire-protection  services  for  forests.  The 
technology  described  in  the  paper  is  used  to  provide  the  works  of  the  Air  forest  protection  service  of  Russia  the  last 
five  years.1  It  has  been  created  jointly  by  the  experts  of  International  Institute  of  Forest  (IIF),  Institute  of  Solar- 
Terrestrial  Physics  of  SB  RAS  (ISTP  of  SB  RAS),  and  Institute  of  Space  Researches  of  RAS  (ISR  RAS). 

1.  S.A.Bartalev,  E.A.Lupyan,  V.E.Shchetinskii  et  al.,  Issledovanie  Zemli  iz  kosmosa,  Ms  3,  89-95  (1998). 
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IMPROVEMENT  OF  SPATIAL  RESOLUTION  OF  IMAGES  RECORDED  WITH 
THE  AVHRR/NOAA  DEVICE  AND  INTENDED  FOR  SOLVING  PROBLEMS 
OF  RESOURCE-ECOLOGICAL  MONITORING 

E.S.  Artamonov  and  K.T.  Protasov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
prot@iao.  ru 

Recently  increasing  attention  is  given  to  the  videodata  recorded  with  the  AVHRR/NOAA  device  and  intended 
for  solving  both  the  meteorological  and  resource-ecological  monitoring  problems.  Unfortunately,  poor  spatial  resolu¬ 
tion  and  significant  geometric  and  radiobrightness  distortions  of  these  images  make  their  direct  use  difficult.  The 
procedure  of  complex  correction  suggested  by  us  includes  normalization  of  illumination  of  the  Earth  s  underlying 
surface  images  recorded  in  the  daytime  with  allowance  made  for  the  solar  zenith  angle.  The  procedure  of  correction 
of  geometric  distortions  considers  changes  in  projections  of  the  AVHRR  scanning  spot  onto  the  cylinder  and  includes 
recalculations  of  the  radiobrightness  values  for  a  fixed  diameter.  The  next  step  of  image  correction  is  the  improve¬ 
ment  of  the  spatial  resolution  of  NOAA  images.  In  the  first  stage,  an  image  fragment  is  subjected  to  a  magnification 
of  the  carrier  by  the  adjustment  of  lines  and  columns.  This  yields  the  image  with  omitted  pixels.  In  the  second  stage, 
the  omitted  pixels  are  restored  with  the  use  of  the  two-dimensional  interpolation  procedure.  In  so  doing,  contour 
brightness  gradients  are  retained.  The  last  stage  includes  deconvolution  of  the  recorded  smoothed  image  by  inversion 
of  the  equation  of  convolution  of  the  desired  sharp  magnified  image  of  the  underlying  surface  with  the  point  spread 
function  (PSF).  We  used  the  modified  Yakubov  function  with  variances  changing  along  the  lines  and  columns  of  the 
image  as  the  instrumental  function.  The  convolution  equation  was  solved  based  on  the  representation  of  the  PSF  as  a 
singular  SVD  expansion  and  subsequent  pseudo-inversion  of  the  spread  function.  Some  examples  of  the  complex  cor¬ 
rection  of  model  and  actual  images  recorded  with  the  AVHRR  device  are  presented.  Magnified  and  normalized  im¬ 
ages  intended  to  solve  the  problem  of  monitoring  of  the  Earth’s  underlying  surface  demonstrate  significant  advantage 
of  the  corrected  data  compared  to  conventional  images. 


Cl-16 

IDENTIFICATION  OF  CLOUD  FIELDS  BY  THE  NONPARAMETRIC 
ALGORITHM  OF  PATTERN  RECOGNITION  FROM  THE  AVHRR/NOAA  DATA 

T.G.  Pushkareva  and  K.T.  Protasov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
prot@iao.ru 

The  problem  of  cloud  field  recognition  from  the  NOAA  satellite  data  is  urgent  for  solving  not  only  meteorological 
problems  but  also  for  resource-ecological  monitoring  of  the  Earth’s  underlying  surface  associated  with  the  detection 
of  thunderstorm  clouds,  estimation  of  the  liquid  water  content  of  clouds  and  the  moisture  of  the  soil,  the  degree  of 
fire  hazard,  etc.  To  solve  these  problems,  we  used  the  AVHRR/NOAA  videodata  that  regularly  displayed  the  situa¬ 
tion  in  the  territory.  The  complexity  and  extremely  nonstationary  character  of  problems  to  be  solved  call  for  the  use 
of  information  of  all  spectral  channels,  mathematical  apparatus  of  testing  statistical  hypotheses,  and  methods  of  pat¬ 
tern  recognition  and  identification  of  the  informative  parameters.  For  a  class  of  detection  and  pattern  recognition 
problems,  the  average  risk  functional  is  a  natural  criterion  for  the  quality  and  the  information  content  of  the  synthe¬ 
sized  decision  rules.  In  this  case,  to  solve  efficiently  the  problem  of  identifying  cloud  field  types,  the  informative 
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parameters  must  be  determined  by  minimization  of  this  functional.  Since  the  conditional  probability  density  func¬ 
tions,  representing  mathematical  models  of  stochastic  patterns,  are  unknown,  the  problem  of  nonparametric  recon¬ 
struction  of  distributions  from  the  leaning  samples  arises.  To  this  end,  we  used  nonparametric  estimates  of  distribu¬ 
tions  with  the  modified  Epanechnikov  kernel.  The  unknown  parameters  of  these  distributions  were  determined  by 
minimization  of  the  risk  functional,  which  for  the  learning  sample  was  substituted  by  the  empirical  risk.  After  the 
conditional  probability  density  functions  had  been  reconstructed  for  the  examined  hypotheses,  a  cloudiness  type  was 
identified  using  the  Bayes  decision  rule.  To  estimate  the  efficiency  of  our  algorithm,  we  used  the  AVHRR  data  for 
the  Tomsk  Region  recorded  in  2000  when  the  cloud  amount  was  high.  A  comparison  of  the  results  of  algorithmic  im¬ 
plementation  with  the  data  obtained  by  the  operator  has  demonstrated  high  efficiency  of  the  algorithm  of  detecting 
cloud  types  and  estimating  their  parameters. 
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SOFTWARE  COMPLEX  FOR  SOLVING  THE  DIRECT  PROBLEMS 
OF  ATMOSPHERIC  OPTICS 

A.B.  Serebrennikov  and  V.V.  Belov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
belov@iao.ru 

A  great  number  of  software  products  for  solving  various  research  and  applied  problems  of  atmospheric  optics  are 
developed  and  available  to  date  for  scientists,  engineers,  constructors,  post-graduate  students  and  students.  Among 
them  one  can  note  the  programs  MODTRAN,  FASCODE,  MOSART,  HitranPC,  and  LidarPC,  developed  by  Air 
Force  Phillips  Laboratory  and  Ontar  Corp  (see  www-vsbm. plh.af.mil  h  www.ontar.com).  estimation  of  characteris¬ 
tics  of  the  radiation  undergone  interaction  with  a  medium  is  performed  in  the  majority  of  these  software  products 
based  on  the  methods  for  solving  the  radiation  transfer  equation  (for  example,  Ref.  1).  As  a  rule,  in  this  connection, 
the  question  remains  open  on  the  accuracy  of  the  obtained  solutions. 

The  “Photon”  information-retrieval  system  is  created  in  the  Institute  of  Calculation  Mathematics  and  Mathe¬ 
matical  Geophysics  SB  RAS  for  automatization  of  statistical  modeling  of  the  radiation  field  of  the  atmosphere.2  It  is 
capable  of  solving  the  stochastic  radiation  transfer  equation,  estimating  the  brightness  fields  and  optical  transmission 
functions  in  the  atmosphere-underlying  surface  and  atmosphere-ocean  systems  by  means  of  the  Monte-Carlo  method. 

The  set  of  methods  for  solving  the  non-stationary  (laser  sounding,  location,  range  finding,  communication)  and 
stationary  (navigation,  transfer  and  formation  of  images  in  scattering  media,  radiation  regime  of  the  atmosphere, 
illumination  of  the  ground  surface)  problems  of  atmospheric  optics,  including  the  asymptotically  precise  (Monte- 
Carlo)  method  for  solving  the  transfer  equation  in  addition  to  the  approximate  methods. 

When  developing  the  new  software,  especial  attention  is  paid  for  creation  of  the  friendly  interface  for  work  with 
a  user  and  reaching  quite  flexibility  of  the  program  at  setting  the  initial  conditions  of  the  modeled  experiment. 

1.  R.G.  Isaacs  et  al,  Applied  optics  26,  N°  7  (1987). 

2.  B.A.  Kargin,  A.E.  Lavrent’yev,  and  S.M.  Prigarin,  Atmos.  Oceanic  Opt.  12,  Ns  3,  238-246  (1999). 
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In  the  problems  of  the  radiation  correction  at  the  remote  sensing  of  the  objects  and  Earth  surface,  in  the  process¬ 
ing  of  the  optical  information,  in  the  theories  of  vision  and  image  transferring  through  the  muddy  media,  in  the  theo¬ 
retically  computational  bases  of  the  designing  of  the  optical-electronic  observation  systems  the  widespread  occurrence 
has  received  an  approximation  of  the  linear  systems.  The  linear  systems  are  responded  to  the  first  boundary  value 
problems  (BVP)  of  the  transfer  theory  (with  “vacuum”  boundaries). 

In  the  present  work  the  Stokes  vector  of  the  non -coherent  multiply  scattering  light  beam  of  rays  in  an  approxi¬ 
mation  of  a  non-linear  system  as  the  solution  of  the  general  vectorial  BVP  of  the  polarized  radiation  transfer  theory 
in  a  planar  layer  with  a  reflecting  underlying  surface  or  inner  dividing  border  of  two  media.  The  nonlinearity  is 
stipulated  by  the  non-linear  dependence  of  the  solution  from  the  characteristics  of  the  law  circumscribing  of  the  ra¬ 
diation  interaction  with  the  boundaries. 
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From  the  unified  methodical  positions  the  four  classes  of  the  problems  are  considered:  with  horizontally  homo¬ 
geneous  and  inhomogeneous  lambertian  and  anisotropic  boundary  conditions.  Instead  of  the  initial  model  -  general 
BVP  is  proposed  the  new  model,  asymptotically  exact  and  adequately  describing  of  the  physical  process. 

The  constructed  base  mathematical  models  of  the  vectorial  IF  and  the  vectorial  OTO  allow  to  devise  the  new 
algorithms  of  a  numerical  modeling  of  the  polarized  optical  and  millimeter  (in  a  quasi-optical  approximation)  radia¬ 
tive  transfer  in  the  systems  “atmosphere  -  land”,  "atmosphere  -  ocean”,  “atmosphere  -  cloud”,  “atmosphere  -  hy¬ 
drometeors”,  “atmosphere  -  vegetative  cover”,  and  also  the  radiation  correction  in  the  methods  of  the  remote  sens¬ 
ing,  theory  of  the  vision  and  the  transfer  theory  of  the  image  through  the  muddy  polarizing  media. 

The  work  was  supported  in  part  by  The  Russian  Foundation  for  Basic  Research  (Project  99-01-00170). 

Cl-19 
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In  the  last  few  years  the  active  evolution  and  application  of  the  adjoint  equations  method  is  observed  in  prob¬ 
lems  of  the  mathematical  physics  and  in  problems  of  environment  global  and  climatic  changes  as  well  as  in  the  global 
and  local  monitoring  and  the  pollution  transport. 

Since  70th  years  in  a  parallel  way  the  theory  of  the  transfer  operator  and  the  method  of  the  influence  functions 
and  spatial-frequency  characteristics  are  developed  to  solve  the  problems  of  the  atmosphere  and  surface  remote  sens¬ 
ing  and  the  space  information  radiation  correction. 

In  the  present  work  the  analysis  have  been  carried  out  to  compare  two  methods  based  on  use  of  the  influence 
functions  and  of  the  value  functions  as  well  as  the  linear  functionals  to  solve  the  earth  surface  image  transport  prob¬ 
lem  taking  into  account  of  the  multiple  scattering  and  of  Earth  sphericity.  The  optical  transfer  operator  of  the 
spherical  atmosphere-Earth  system  is  stated.  The  models  of  the  influence  functions  for  the  transfer  theory  spherical 
problem  are  formulated. 

The  work  was  supported  in  part  by  The  Russian  Foundation  for  Basic  Research  (Project  01-01-00298). 
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sia@iwep.secna.ru 

In  November-December,  2001  the  Laboratory  of  Ecology  of  Atmosphere,  Institute  for  Water  and  Environmental 
Problems,  carried  out  investigations  on  dissipation  aerosol-gas  emission  in  atmosphere  resulted  form  the  explosion  of 
six  mine  launching  installations  (MLI)  of  RS-20  type  ballistic  rockets.  The  work  was  done  by  the  use  of  movable 
laboratory  for  atmosphere  ecological  monitoring  was  located  at  1.5  km  from  the  explosion  site  in  the  point  of  ex¬ 
pected  gas-aerosol  plumes  pass. 

Measurements  were  made  using  aerosol-  and  gas-  measuring  equipment  as  well  as  means  of  visual  recording 
(theodolite,  camera,  videocamera).  Besides,  the  telephotometric  monitoring  used  previously  for  monitoring  of  emis¬ 
sions  from  local  pointer  sources,  i.e.  chimneys  in  industrial  areas,  was  done.1’2  This  method  is  based  on  statistical 
image  analysis  of  distribution  of  the  fields  of  bright  contrast  of  dynamic  synthesized  images  containing  information 
on  aerosol  plumes  dissipation  in  atmosphere.  Dynamic  synthesized  images  have  been  obtained  by  transformation  of 
analogue  videosequences  into  digital  ones  with  subsequent  statistic  image  processing  and  make  it  possible  to  decrease 
information  stored  on  physical  carriers.3 

The  report  presents  the  results  of  statistic  processing  and  analysis  of  dynamic  images  of  gas-aerosol  plumes  dissi¬ 
pation  in  the  site  of  mine  launching  installation  explosion.  The  comparison  of  the  data  obtained  with  the  results  of 
measurement  of  countable  and  mass  concentration  in  atmosphere  ground  layer  as  well  as  with  numerical  experiments 
is  performed. 

1.  B.A.  Banah,  V.L.  Mironov,  I.A.  Sutorikhin,  I.N.  Smaliho,  and  V.V.  Morsky,  Atmospheric  and  Ocean  Optics  6, 
1289-1297  (1993). 

2.  B.N.  Dmitriev  and  I.A.  Sutorikhin,  Atmospheric  and  Ocean  Optics  13,  779-783  (2000). 

3.  B.N.  Dmitriev  and  I.A.  Sutorikhin,  Proc.  SPIE  3983,  215-221  (1999). 
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V.V.  Veretennikov 
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It  is  known  that  the  analytical  description  of  a  lidar  signal  in  a  dense  medium  can  be  reduced  to  the  solution 
of  the  problem  of  direct  radiance  propagation  from  a  stationary  source  in  a  fictitious  medium  where  the  extinction 
and  scattering  coefficients  are  twice  exceeded  their  true  values.  The  specified  relation  of  two  problems  takes  place 
when  considering  a  multiple  scattering  in  the  small-angle  approximation.  The  optical  transfer  function  (OTF)  of 
the  fictitious  medium  plays  a  fundamental  role  in  this  description.  An  expansion  of  the  OTF  in  the  Taylor  series 
results  in  the  separation  of  the  radiation  on  scattering  orders  in  the  fictitious  medium.  In  the  report  a  case  is  in 
detail  analyzed,  when  the  first  two  members  of  this  series  (i.e.  the  approximation  of  the  second  order)  are  only  taken 
into  account. 

The  simple  analytical  dependence  of  a  lidar  signal  on  the  small-angle  phase  function  is  derived  in  an  obvious 
form.  The  phase  function  is  presented  in  the  lidar  equation  in  the  form  of  linear  integrated  transformation,  the  kernel 
of  which  depends  on  geometrical  parameters  of  the  lidar  receiving  and  transmitting  system.  Relations  obtained  in  the 
paper  allow  us  to  lower  considerably  the  requirements  to  computing  resources  when  solving  direct  and  inverse  prob¬ 
lems  of  lidar  sensing  taking  into  account  the  multiple  scattering.  In  the  report  the  estimations  of  the  applicability 
limits  of  the  considered  approximation  are  presented  depending  on  the  dispersed  structure  and  density  of  the  sounded 
medium.  Methods  of  the  solution  of  inverse  problems  on  restoration  of  the  extinction  coefficient  profiles  and  parame¬ 
ters  of  microstructure  with  the  variable  receiving  field-of-view  angle  lidar  are  discussed. 
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For  solution  of  the  laser  sounding  problems  applying  to  clouds  and  sea  water  one  should  be  able  to  calculate  pa¬ 
rameters  of  polarization  of  a  narrow  polarized  beam  propagating  through  a  multiply  scattering  medium.  Development 
of  polarization  calculation  techniques  encounters  difficulties  of  solving  the  multi-parametric  transfer  equations,  such 
as  the  vector  equations  for  the  four  Stokes  parameters,  or  ones  for  the  elements  of  the  four  by  four  Green’s  matrix, 
depending  on  angular  and  spatial  coordinates.  In  recent  works  by  Zege  and  Chaikovskaja  the  vector  equations  were 
simplified.  To  calculate  the  near-forward  polarization  of  a  linearly  polarized  beam,  there  was  offered  an  approximate 
semi  -  analytical  technique,  alternative  to  the  numerical  method  Monte-Carlo  usually  used  in  this  case.  The  semi  - 
analytical  technique  is  distinctive  by  being  very  fast. 

The  purposes  of  the  present  work  are  to  improve  and  to  make  more  precise  the  fast  computation  technique  for 
the  near-forward  radiation  linear  polarization  (Zege  and  Chaikovskaja,  2000);  to  investigate  features  of  transforma¬ 
tion  of  the  beam  near- forward  linear  polarization. 

The  improvement  concerns  in  the  first  turn  solution  for  the  linearly  polarized  radiance.  This  is  built  with  using 
the  small  -  angle  and  small  -  angle  diffusion  approximations  and  multi  component  approach,  generalized  to  the  case 
of  description  of  the  polarized  portion  of  radiation.  In  the  work,  illustrations  showing  technique  accuracy  are  given. 
Results  of  calculations  for  angular  patterns  of  the  near-forward  linear  polarization  degree  are  compared  with  experi¬ 
mental  data  available  in  literature. 


146 


Session  Cl 


Ci-23 

RESULTS  OF  SATELLITE  MONITORING  OF  FOREST  FIRES  IN  TERRITORY  OF  YAKUTIYA 
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The  operational  detection  and  monitoring  of  the  centers  of  fires  in  the  territory  of  Russia  is  the  important  na¬ 
ture-protection  problem,  especially,  it  concerns  the  extensive  forest  arrays  in  scanty  populated  regions  of  Siberia  and 
Far  East.  In  particular,  in  1998  in  the  territory  of  Yakutiya  only  as  a  result  of  forest  fires  more  than  2.1  millions  of 
cubic  meters  of  wood  had  been  destroyed  and  damaged,  the  total  loss  had  amounted  108.2  millions  of  rubles.  Forest 
canopy  of  the  territory  of  Sakha  Republic  (Yakutiya)  is  more  than  125  millions  of  hectares,  about  a  half  of  this  area 
concerns  to  a  category  of  regions  unprotected  by  the  Yakutiya  air  base  of  forest  protection.  To  provide  the  opera¬ 
tional  forest-fire  monitoring  in  such  extensive  space  with  the  traditional  resources:  the  air  patrolling  and  net  of  ground 
posts,  under  the  conditions  of  insufficient  financial  support  of  forest  protection  services  it  is  not  possible  practically. 

As  the  practice  shows,  the  most  promising  method  of  monitoring  of  a  forest-fire  situation,  especially  for  the  ex¬ 
tensive  scanty  populated  territories,  is  the  method  of  satellite  sounding  from  the  point  of  view  of  both  the  efficiency 
of  obtaining  of  information  and  the  large  saving  of  material  and  human  resources.  At  the  station  of  satellite  data 
receipt  from  NOAA  satellites  installed  in  Institute  of  Cosmic-Physical  Researches  and  Aeronomy  SB  RAS  (Yakutsk) 
from  1998  the  satellite  monitoring  of  forest  fires  in  the  territory  of  Yakutiya  is  carried  out  jointly  with  the  Yakutiya 
air  forest  protection.  To  estimate  the  effectiveness  of  detection  of  the  centers  of  forest  fires  by  the  data  of  NOAA 
satellites  using  the  threshold  algorithm  developed  in  Institute  of  Solar  and  Terrestrial  Physics  SB  RAS  the  compari¬ 
son  with  the  official  data  on  forest  fires  registered  by  the  Yakutiya  air  base  of  forest  protection  has  been  carried  out. 

The  results  of  comparison  with  the  reports  of  fire  situation  of  the  Air  forest  protection  in  June  and  beginning  of 
August  1998  have  shown  that  under  the  conditions  of  actual  receipt  by  the  satellite  photographs  the  fires  with  area 
10-100  ha  are  detected  for  more  than  80%  from  the  number  of  considered  cases,  the  centers  with  the  area  more  than 
100  ha  are  detected  practically  everyone.  The  centers  of  smaller  dimensions  are  detected  with  smaller  probability: 
with  the  area  less  than  1  ha  (in  20%  of  cases),  with  the  area  1-10  ha  (in  40%  of  cases).  The  main  reason,  on  which 
it  fails  to  detect  the  forest  fires  by  satellite  data,  is  the  powerful  cloudiness;  the  remaining  reasons  are  caused  by 
flight  time  that  is  not  optimum  to  detect  the  centers  of  fires  and  the  orbit  parameters  of  a  satellite. 
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Effective  weight  algorithms  of  Monte  Carlo  method  for  solving  non-stationary  stochastic  transfer  equation  which 
models  laser  impulses  propagation  in  random  scattering  media  are  considered.  The  algorithms  of  statistical  modeling  have 
been  elaborated  mainly  as  applied  to  direct  and  inverse  problems  of  laser  sensing  of  aerosol  atmosphere,  continuous 
and  broken  cloudiness  as  well  as  the  ocean-atmosphere  system.  In  order  to  simulate  the  stochastic  structure  of  cloudiness 
and  ruffled  ocean  surface  the  spectral  models  of  random  fields  were  used.  The  algorithms  have  been  realized  in  a  set 
of  computer  programs.  Wide  series  of  numerical  experiments,  allowing  the  investigation  of  effectiveness  of  space  li- 
dars  for  remote  sensing  of  the  optical  characteristics  of  cloudiness  and  upper  layer  of  the  ocean  has  been  carried  out. 

This  work  was  supported  by  the  President’s  Program  of  Leading  Scientific  Schools  (Grant  00—15—96173),  IN- 
TAS-RFBR  (Grant  IR-97-1441)  and  by  Integration  Grant  of  SD  RAS-200  Ns  43. 


C2-02 

LIDAR  OBSERVATION  OF  SAHARAN  DUST 
INJECTIONS  IN  THE  EAST  EUROPE  REGION 

A.P.  Chaikovsky,1  A.P.  Ivanov,1  F.P.  Osipenko,1  M.M.  Korol,1 
A.C.  Slesar,1  I.S.  Hutko,1  S.Puchalski,2  and  P.Sobolewski2 

Stepanov  Institute  of  Physics,  National  Academy  of  Sciences,  Minsk,  Belarus 
chaikov@dragon.bas-net.by 

2 Institute  of  Geophysics  Polish  Academy  of  Sciences,  Warsaw,  Poland 

Regular  measurements  of  profiles  of  aerosol  parameters  by  lidars  have  being  conducted  on  the  22d  Lidar  Stations 
of  the  lithe  European  countries  in  the  framework  of  the  Observation  Program  of  the  European  Lidar  Net 
(EARLINET).  With  using  results  of  the  measurements  by  lidars  jointly  with  data  of  observations  from  the  satellites, 
penetration  zones  of  the  Sahara  dust  in  Europe  have  been  discovered  and  determined. 

On  the  lidar  station  of  Institute  of  Physics  of  National  Academy  of  Science  of  Belarus  (Minsk,  53.85°  N,  27.5°  E) 
and  also  on  the  lidar  station  of  Institute  of  Geophysics  of  Polish  Academy  of  Science  (Belsk,  51.83°  N,  20.78°  E), 
the  dust  layers  for  the  East  Europe  region  have  been  found  and  then  investigated.  The  atmosphere  was’  sounded  at 
the  wavelengths  532  and  694  nm,  the  backscatter  signal  depolarization  being  measured.  Dust  layers  were  found  to  be 
on  the  heights  from  3  to  8  km.  An  aerosol  backscatter  ratio  measured  at  532  and  694  nm  inside  of  the  dust  layer  was 
close  to  unity.  The  aerosol  backscatter  depolarization  values  between  0.07  and  0.1.  Note  that  continuance  of  a  par¬ 
ticular  observation  of  the  dust  layers  was  from  1  to  4  days. 

In  the  work,  we  compare  data  of  measurements  on  the  two  lidar  stations.  We  also  estimate  optical  parameters  of  the 
aerosol  layers.  With  analysis  of  trajectories  of  air  mass  movement,  we  can  interpret  features  of  transformation  of 
the  aerosol  layers. 
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The  results  are  presented  of  investigation  of  the  spatial-temporal  structure  of  the  aerosol  fields  in  micrometeo- 
rological,  mesometeorological  and  synoptic  spectral  ranges  of  oscillations  of  the  fields  as  a  complete  physical  object. 
Stabilization  of  the  solution  is  reached  at  data  processing  simultaneously  on  two  coordinates  (distance-distance,  dis¬ 
tance-time).  The  patterns  of  formation  of  the  structure  of  the  aerosol  fields  of  the  boundary  layer  under  conditions 
of  West  Siberia  (the  city  of  Tomsk)  and  the  mountain  depression  contour  of  lake  Baikal  are  shown  at  the  beginning. 

The  work  was  supported  in  part  by  Russian  Foundation  for  Basic  Research  (Grant  No.  00-05-81164  and 
No.  00-05-97240). 
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A  problem  on  introduction  of  additional  a  prior  assumptions  to  construct  a  closed  set  of  lidar  equations  and  on 
their  solutions  to  estimate  microphysical  parameters  of  atmospheric  aerosols  by  two-  or  three-wavelength  laser  sound¬ 
ing  data  is  discussed.  Some  regression  relations  between  spectral  values  of  aerosol  backscatter  and  extinction  coeffi¬ 
cients  are  used  as  the  assumptions.  The  regressions  are  constructed  on  the  base  of  model  considerations.  The  model  of 
“Continental”  aerosols  of  the  World  Meteorological  Organization  is  taken  as  a  basic  one.  The  constructed  regressions 
have  enabled  one  to  evaluate  the  solvability  of,  generally,  ill-conditioned  lidar  equations,  the  errors  in  the  solutions 
as  well  as  errors  in  determined  mass  concentrations  and  effective  radii  of  aerosols.  This  work  has  been  directed  to¬ 
wards  the  design  of  procedures  and  algorithms  to  process  laser  sounding  data  gathered  routinely  by  lidar  setups  of 
the  Institute  of  Physics,  Belarus  National  Academy  of  Sciences,  Minsk,  Republic  of  Belarus  within  the  frame  of  a 
number  of  International  and  National  research  and  development 


C2-05 

OPTICAL  SENSING  OF  THE  MIDDLE  ATMOSPHERE  AT  SIBERIAN  LIDAR  STATION 

V.D.  Burlakov,  S.L.  Bondarenko,  M.V.  Grishaev,  S.I.  Dolgii, 

A.V.  Elnikov,  V.V.  Zuev,  A.V.  Nevzorov,  and  S.V.  Smirnov  • 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
dolgii@iao.  ru 

Presently,  the  methods  of  remote  optical  sensing,  utilizing  lidar  and  spectrophotometric  techniques,  have  been 
widely  and  efficiently  used  for  atmospheric  research  and  high-speed  monitoring  of  atmospheric  state.  The  observa¬ 
tions  are  made  routinely  at  many  tens  of  lidar  observatories  from  the  Arctic  to  Antarctic,  and  at  network  of  lidar 
stations  such  as  NDSC,  the  widest  network  for  determining  stratospheric  changes.  At  the  same  time,  throughout  the 
great  Asian  part  of  the  Russia,  the  only  operating  is  the  Siberian  Lidar  Station  (SLS)  at  the  Institute  of  Atmospheric 
Optics  SB  RAS,  Tomsk  (56.5°N,  85.0°E),  performing  atmospheric  measurements  primarily  aimed  to  study  the 
mechanisms  of  ozone  layer  transformation.  The  study  at  SLS  is  made  using  integrated  approach,  by  monitoring  a  few 
key  parameters  of  ozonosphere  determining  its  state:  aerosol  (since  1986),  ozone  (since  1989),  and  the  gas  compo¬ 
nents  of  ozone  cycle  and  temperature  (since  1995).  The  report  describes  the  methods  and  techniques  of  lidar  and 
spectrophotometric  measurements  at  the  Station,  and  presents  some  general  obtained  results. 

Based  on  experience  of  creation  and  exploitation  of  SLS,  it  is  suggested  to  discuss  the  possibility  of  creating  the 
first  series  of  lidar  network  stations  in  Siberian  region  for  high  speed  monitoring  of  regional  and  global  changes  of 
the  key  parameters  of  the  middle  atmosphere  (ozone,  aerosol,  and  temperature).  The  simultaneous  data  analysis  at  all 
observation  points  will  make  it  possible  (a)  to  obtain  information  on  dynamics  of  ozonosphere  and  predict  its 


149 


Session  C2 


changes  for  almost  all  the  territory  of  Russia;  (b)  monitor  the  processes  of  meridional  and  zonal  aerosol  transport  in 
the  upper  troposphere  and  stratosphere;  and  (c)  overall,  obtain  important  information  for  better  understanding  of 
atmospheric  physics. 

The  work  is  performed  at  the  Siberian  Lidar  Station  (reg.  No.  01-64)  under  support  of  the  Ministry  of  Science 
of  the  Russian  Federation. 
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GAS  RECONSTRUCTION  IN  MULTICOMPONENT  MEDIA 
USING  GENETIC  ALGORITHMS 

Yu.V.  Fedotov,  M.L.  Belov,  V.A.  Gorodnichev,  and  V.I.  Kozintsev 

Bauman  Moscow  State  Technical  University,  Moscow,  Russia 
ekomonit@mx.  bmstu.  ru 

Application  of  lasers  for  gas-analysis  requires  using  special  algorithms  for  solving  the  corresponding  inverse  prob¬ 
lem,  namely  restoration  of  quantitative  information  about  gas  component  concentrations  on  the  basis  of  measurements. 

The  paper  describes  gas  reconstruction  from  multispectral  laser  measurements  using  genetic  algorithms  (GA). 

The  results  of  mathematical  modeling  using  the  developed  algorithm  have  been  compared  with  the  direct  solution 
of  sets  of  linear  equations  and  with  the  regularization  procedures  for  sets  of  linear  algebraic  equations  with  ill-posed 
right  part.  Use  of  genetic  algorithms  for  gas  reconstruction  has  been  shown  to  result  in  substantially  lower  errors  than 
the  direct  solution  of  sets  of  linear  equations.  The  method  errors  are  comparable  to  regularization  procedures  ones. 

Effectiveness  of  using  GA  for  solution  of  sets  of  linear  integral  equations  is  shown  for  situations  when  the  source 
bandwidth  is  comparable  or  more  than  the  absorption  bandwidth  of  the  analyzed  gas  components. 
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OZONE  MEASUREMENTS  BY  UV-DIAL  LIDAR  AT  HEFEI,  CHINA 

Shunxing  Hu,  Huanling  Hu,  Yonghua  Wu,  and  Jun  Zhou 
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A  four-wavelength  lidar  system  based  on  the  differential  absorption  method  is  described  for  measurements  of 
ozone  concentration  profiles  in  troposphere  and  stratosphere.  It  contains  two  wavelength-pairs(308  nm  (on-line)  and 
355  nm  (off-line),  289 nm  (on-line)  and  308  nm  (off-line)).  An  additional  wavelength  532  nm  is  provided  for  ozone 
measurement  correction  due  to  aerosol  loading.  Wavelength  308  nm  is  generated  by  the  XeCl  excimer  laser.  Wavelengths 
355  nm  and  532  nm  are  produced  by  the  second  and  third  harmonic  of  Nd:YAG  laser,  respectively.  Wavelength 
289  nm  is  provided  by  Raman  shift  output  of  D2  gas  pumped  by  quadric-harmonic  frequency  (X  =  266  nm)  of  YAG. 

Long-term  stratospheric  ozone  measurements  are  regularly  conducted  at  cloudless  night  since  the  lidar  system 
was  constructed  in  1993.  In  this  paper  some  tropospheric  ozone  concentration  profiles  and  seasonal  variation  of 
stratospheric  ozone  at  different  altitude  during  1996-2000  will  be  presented.  Measurement  results  show  that  the  peak 
of  ozone  layer  over  Hefei  is  near  25  km  altitude,  higher  in  autumn,  and  lower  in  spring.  Ozone  concentration  at  alti¬ 
tude  30  and  35  km  is  higher  in  summer  and  autumn  than  that  in  winter  and  spring.  Contrarily  the  concentration  of 
ozone  at  20  km  is  lower  in  summer  and  autumn  than  that  in  winter  and  spring. 
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A  MOBILE  LIDAR  SYSTEM  FOR  AIR  POLLUTION  MEASUREMENTS 

Zhang  Yinchao,  Hu  Huanlin,  Tan  Kun,  Yang  Gaochao,  Liu  Xiaoqin, 

Shao  Shisheng,  Deng  Min,  and  Zhang  Gaoyong 

Anhui  Institute  of  Optics  and  Fine  Mechanics,  Hefei,  China 
yczhang@aiofm.  ac.  cn 

A  differential  absorption  lidar  system  for  pollution  monitoring  for  daytime  and  nighttime  operation  is  described. 
It  allows  3D-measurements  by  using  a  steering  unit.  This  system  was  developed  at  the  Anhui  Institute  of  Optics  and 
Fine  Mechanics,  the  academy  of  Sciences  of  China.  A  few  examples  of  measured  03,  S02,  and  aerosols  distributions 
are  presented. 
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A  NEW  METHOD  OF  THE  MIXING  DETERMINATION  IN  ATMOSPHERE 

M.A.  Lokoshchenko 

Moscow  State  University,  Moscow,  Russia 
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Both  traditional  values  of  mixing  heights  by  radiosonde  data,  and  sodar  estimations  of  the  ones  are  presented. 
The  main  features  of  annual  and  daily  courses  of  mixing  heights  by  sodar  data,  as  well  as  their  relations  with  a  type 
of  air  mass,  are  discussed  for  results  of  long-term  sodar  sounding  at  Moscow  University  during  10  years. 

A  new  proposal  is  using  of  instability  energy  for  a  mixing  determination  as  an  integral  parameter  instead  of  tra¬ 
ditional  heights.  Three  methods  of  mixing  determination  (traditional  heights,  energetic  estimations  by  radiosonde 
data  and  heights  by  sodar  data)  are  compared  each  to  other.  The  result  of  theoretic  calculations  of  the  veritable  mix¬ 
ing  height  is  more  as  comparable  as  their  traditional  determination  following  Holzworth  due  to  account  of  inertial 
lifting  above  intersection  point  between  temperature  profile  and  dry-adiabatic  line. 
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DIAGNOSTICS  OF  INTENSE  ATMOSPHERIC  VORTICES  OVER  THE 
SATELLITE  MICROWAVE  RADIOMETRIC  SOUNDING  DATA 
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The  microwave  radiometric  sounding  is  an  effective  means  of  studying  the  ocean-atmosphere  system  in  a  wide 
range  of  varying  geophysical  parameters.  But  in  the  central  regions  of  intense  atmospheric  vortices,  in  particular  of 
tropical  cydones  (TC),  the  radiation-geophysical  models  developed  for  standard  meteorological  conditions  are 
inapplicable.  We  have  developed  an  approximation  semi-empirical  method  to  determine  most  important  TC 
characteristics  on  the  basis  of  satellite  microwave  soundings  of  the  ocean-atmosphere  system. 

The  data  of  tropical  cyclone  soundings  in  the  Atlantic  and  Pacific  made  in  1998-1999  by  the  radiometer  SSM/I 
(Special  Sensor  Microwave/Imager)  from  board  the  American  satellites  of  the  DMSP  (Defense  Meteorological  Satel¬ 
lite  Program)  series  and  the  data  of  independent  assessment  of  tropical  cyclone  parameters  from  storm  warnings  are 
the  basif  of  the  experimental  studies.  The  method  is  based  on  the  revealed  link  of  the  peculiarities  of  the  TC  centra^ 
zone  brightness  image  in  the  spectrum  high-frequency  range  with  the  parameters  characterizing  the  TC  structure  a 
power  It  allows  one  according  to  the  data  of  soundings  at  several  wave  lengths  to  determine  the  tropical  cyclone  eye 
sizes,  the  eye  cloud  wall  thickness,  maximum  wind  velocity  (TC  intensity),  effective  dimensions  and  configuration  of 
the  hurricane  wind  zone.  With  the  method  developed  and  with  the  radiation-geophysical  models  constiucted  for 
standard  meteorological  conditions  a  spatial  distribution  of  sea  surface  wind  velocity  in  the  whole  range  occupied  by 

a  mature  tropical  cyclone  including  its  central  part  can  be  obtained.  .  _  ,  (r  , 

The  work  was  carried  out  under  the  financial  support  of  the  Russian  Foundation  for  Basic  Research  (Gr 

No.  99-05-64040). 
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The  results  are  discussed  of  the  analysis  of  experimental  data  of  remote  acoustic  sounding  of  the  atmospheric 
boundary  layer  in  conditions  of  many-day  keeping  the  thermodynamically  stable  stratification,  that  is  characteristics 
of  winter  anticyclones.  The  intensity  of  temperature  turbulence  is  estimated  for  both  principal  (near-ground) 
scattering  layer  and  the  higher  layers  usually  present  under  these  conditions  by  means  of  reconstruction  (from  the 
amplitude  of  the  reflected  acoustic  signals)  of  the  structural  characteristic  of  the  temperature  field.  The  cases  and 
peculiarities  of  manifestation  of  the  inner  gravitational  waves  in  vertical-temporal  distribution  of  temperature 
inhomogeneities  are  considered. 
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CONTINUOUS  OBSERVATIONS  OF  BAROCLINIC  DISTURBANCES  IN  LAKE  BAIKAL  WATER 

S.V.  Lovtsov,1  N.M.  Budnev,1  Yu.V.  Parfenov,1  V.Yu.  Rubtzov,1 
M.  Schurter,2  M.  Sturm,2  and  A.  Wuest2 

1 Applied  Physics  Institute  of  Irkutsk  State  University,  Irkutsk,  Russia 
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Results  of  all-the-year-round  observations  of  temperature  variations,  collected  in  different  depths  from  the  sur¬ 
face  down  to  the  bottom  in  Lake  Baikal,  are  presented.  Experiments  were  conducted  in  South  Baikal,  in  the  vicini¬ 
ties  of  the  Baikal  Deep  Underwater  Neutrino  Telescope  (51.46  02'N,  104.25  02'E).  In  1999-2000  a  set  of  five  sensors 
TR-1000  registered  the  temperature  to  a  resolution  of  1  mil  degree.  Three  of  them  were  located  at  the  hydrological 
string  of  the  Neutrino  Telescope  NT-200  (at  depths  of  20,  270,  550  m),  and  two  other  sensors  inhered  on  another 
string  were  situated  parallel  to  the  coast  120  m  to  the  west  of  the  other  two  (on  depths:  90,  1363  m). 

We  can  divide  the  entire  vertical  water  column  of  Lake  Baikal  into  three  depth  ranges.  The  top  0-300  m  is  subjected 
to  a  strong  exposure  to  wind.  Influence  of  the  external  factors  reveals  itself  in  near  bottom  area  also.  The  bottom  layers 
see  also  a  baroclinic  distortion  if  the  disturbance  of  the  surface  layers  is  large.  This  confirms  the  phenomena  of  pene¬ 
tration  of  surface  waters  to  the  deep  bottom  reaches  that  was  registered  by  hydrologic  system  of  Neutrino  Telescope.1 

The  water  body  between  300  and  800  m  depth  is  the  mostly  stable  one.  In  this  section  the  Fourier  components 
with  periods  6,  2,  and  1  months  are  the  most  dominant. 

1.  A.  Bclolaptikov,  L.B.  Bezrukov,  B.A.  Borisovets  et  al.,  Izv.  Atmsph.  Ocean  Phys.  34,  N°  1,  78-84. 
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At  remote  laser  sounding  of  the  sea  depth  through  the  rough  surface  some  specific  effects  caused  by  correlation 
of  light  beams  incoming  in  and  outcoming  from  the  water  are  appeared.  At  present  the  influence  of  these  effects  on  the 
mean  value  of  backscattered  signal  (BSS)  is  well  known.  But  the  problems  of  determination  of  the  second  moments 
of  the  signal  (the  dispersion  of  the  fluctuation  and  the  correlation  functions  of  BSS)  are  now  investigated  not  so  well. 

In  this  work  on  the  basis  of  the  photometric  approach  the  sufficiently  rigorous  procedure  of  the  calculation  of 
the  lidar  signal  fluctuation  characteristics  at  the  sounding  of  the  upper  sea  layer  through  the  one-dimensional  rough 
sea  surface  is  worked  out.  The  dependence  of  mean  value,  dispersion  and  variation  coefficient  of  the  signal  of 
monostatic  lidar  having  the  identical  source  and  receiver  parameters  on  the  sounding  depth,  the  wind  speed  and  the 
lidar  beam  width  is  investigated.  The  analysis  of  the  dependence  of  the  lidar  signal  correlation  coefficient  on  the 
sounding  depth  is  carried  out. 

The  received  results  are  compared  with  results  of  the  calculations  carried  out  in  the  frameworks  of  the  known 
approaches;  first  of  those  is  based  on  "one-lens"  model  of  the  sea  surface,  and  the  second  (which  strictly  takes  into 
account  the  statistical  nature  of  waves)  is  based  on  the  approximation  which  is  linear  in  relation  to  the  surface 
slopes.  It  is  shown,  in  particular,  that  the  most  used  linear  model  gives  essentially  underestimated  values  of  the  sig¬ 
nal  variation  coefficient  in  comparison  with  the  strict  model,  and  "one-lens"  model  gives  the  overestimated  ones.  The 
main  qualitative  features  of  dependence  of  lidar  signal  on  a  depth  of  sounding,  wind  speed,  and  lidar  parameters  are 
described  by  the  linear  and  the  "one-lens"  models  well  enough. 
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ACTIVE-PASSIVE  REMOTE  SENSING  OF  THE  BIOOPTICAL 
FEATURES  OF  THE  SEA  WATER 

O.A.  Bukin  and  M.I.  Permyakov 
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Active-passive  remote  sensing  methods  are  widely  used  for  investigation  of  the  ocean.  The  optical  active-passive 
remote  sensing  methods  are  more  advanced  among  them  and  allow  to  measure  the  biooptical  sea  water  features:  spectral 
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distribution  of  the  upwelling  radiation,  the  laser  radiation  attenuation  coefficient,  the  spectra  of  the  laser  fluores¬ 
cence  and  so  on. 

The  results  of  the  using  ship’s  active-passive  remote  sensing  methods  for  measuring  of  the  biooptical  features  of 
the  sea  water  are  presented  in  this  work.  The  data  measured  during  some  research  vessels  cruises  in  1992-2000  years 
in  Pacific,  sea  of  Japan  and  sea  of  Okhotsk  are  analyzed. 
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LASER  SPECTROGRAPH  FOR  INVESTIGATION 
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1 Institute  of  Mechanics,  Moscow  State  University,  Moscow,  Russia 
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2GUP  "NPO  -  Astrophisika" ,  Moscow,  Russia 

In  case  of  natural  or  casual  industry  explosions  there  may  be  in  the  atmosphere  components  having  short  life 
time  and  for  their  definition  usual  scanning  narrowband  lidars  are  impossible  to  use  because  of  time  deficiency.  Using 
method  of  nonlinear  optics  it  is  possible  to  get  instant  spectra.  It  is  described  IR  transmitter  emitting  wideband  sig¬ 
nal  which  after  passing  trace  absorption  is  converted  into  visual  region  for  next  analysis  with  help  of  optical  mul¬ 
tichannel  analyzer.  For  methane  it  was  got  the  spectrum  in  the  region  3.25-3.42  micron  for  time  interval  15-20  ns. 

This  work  is  supported  by  RFBR  00-01-00317. 
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High  clouds  participate,  through  their  radiative  impact,  to  meteorological  and  climatic  processes  and  act  as  dis¬ 
turbing  factors  when  satellite  surface  remote  sensing  or  atmospheric  profiles  retrieval  is  carried  out.  This  paper  deals  with 
high  clouds  remote  sensing,  from  the  ground  with  a  lidar  device  and  from  space  using  polar  orbiting  satellite  data. 

Measurements  are  performed  with  the  ENSSAT  lidar  which  is  described  with  two-fields-of-view  detection  appa¬ 
ratus  designed  to  evaluate  multiple  scattering  contribution. 

From  satellite  data,  an  experimental  study  of  the  relationship  between  high  clouds  visible  reflectance  and  infra¬ 
red  emissivity  is  presented.  A  thin-clouds  reflectance  retrieval  method  is  achieved,  using  two  AVHRR  channels  lo¬ 
cated  in  the  visible  and  the  near-infrared  spectrum.  Clouds  mid-infrared  emissivity  is  derived  from  a  third  channel, 
which  data  are  collocated  with  ground-based  lidar  measurements. 

An  emissivity-versus-reflectance  domain  is  then  delimited  from  13  cirrus  cases  and  interpreted  in  terms  of  cloud 
microphysics;  a  thin  high  clouds  detection  scheme  is  derived  and  tested  over  a  satellite  data  set. 
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For  a  long  time  fluorescence  techniques  have  provided  interesting  information  in  oceanography.  Lidar  are  gener¬ 
ally  used  fast  profiling  tools  over  several  meters  especially  in  high  dynamic  water  masses.  While  fluorosensors  pro¬ 
vide  the  broadband  spectroscopic  response  of  a  small  water  volume,  remote  sensing  operates  over  several  meters  and 
the  excitation  power  at  a  range  R  depends  on  optical  properties  of  the  medium  during  the  light  propagation.  As  the 
fluorescence  response  of  marine  environment  is  on  one  hand  related  to  the  fluorophore  at  the  distance  R  from  the 
source,  it  is  also  linked  to  the  excitation  photon  density  available  at  the  same  distance  which  means  that  fluorescence 
spectra  are  widely  influenced  by  the  propagation  properties  of  the  aquatic  medium. 
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The  presented  study  is  focused  on  the  bistatic  design  of  LIDAR  combined  with  a  spectral  analysis  of  the  back- 
scattered  signal  for  tomoscopic  application.  The  data  were  obtained  with  a  frequency  doubled  Nd:YAG  (X  =  532  nm) 
and  a  gated  angular  resolved  detection.  While  the  time  base  of  the  system  can  be  used  similarly  to  other  on-axis  LI¬ 
DAR  ranging,  the  signal  brings  also  complementary  spatial  information  by  the  light  flux  distribution  which  is  func¬ 
tion  of  the  angle  of  incidence.  The  bistatic  configuration  of  this  LIDAR  gives  geometrical  ranging  by  a  set  of  detec¬ 
tion  channels,  detecting  simultaneously  the  spectrum  (532  nm-720  nm)  with  the  same  time  base  system. 

The  analysis  of  fluorescence  from  the  bistatic  angular  resolved  detection  is  focussed  on  the  temporal  aspects  of 
fluorescence  in  near  field  data.  The  fluorescence  signal  can  be  extracted  from  the  spectra  and  be  compared  to  the 
Raman  standard  to  perform  an  analysis  of  the  temporal  behaviour  of  fluorescence. 

As  fluorescence  relaxation  time  may  be  in  the  same  order  of  magnitude  as  the  time  base  of  LIDARs,  the  relaxa¬ 
tion  process  may  have  a  significant  impact  on  LIDAR  measurements  and  can  in-situ,  only  be  investigated  with  a  de¬ 
tection  using  simultaneously  spatial  and  temporal  ranging  facilities,  as  it  will  be  presented  in  this  paper. 

First  sea  trials  with  this  LIDAR  have  shown  the  potentialities  of  investigation  in  the  fluorescence  profiles  even  in 
very  turbid  estuaries.  A  large  area  could  be  covered,  once  the  system  is  settled  on  a  towed  platform.  This  initial  option 
could  be  realised  with  minor  changes,  as  the  concept  of  the  platform  has  already  taken  into  account  the  operational  aspects. 
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CW-DL-DR-LIDAR  FOR  REMOTE  DETECTION  OF  GASES:  MATHEMATICAL 
DESCRIPTION  AND  COMPARISON  WITH  OTHER  METHODS 

R.R.  Agishev  and  R.K.  Sagdiev 

Tupolev  Kazan  State  Technical  University,  Kazan,  Russia 
agishev@kai.  ru 

One  of  the  limitations  of  laser  diodes  for  their  wide  application  for  remote  measurement  of  a  gas  escape  with 
spatial  resolution  (depth  resolution,  DR)  is  their  limited  power.  The  use  of  continuous  (continuous  wave,  CW) 
methods  of  range  finding  in  combination  with  the  modern  methods  of  laser  modulation  spectroscopy  allows  one  to 
obtain  the  acceptable  sensitivities  of  detection  of  a  gas  and  the  range  of  operation  of  the  lidar  at  the  limited  power  of 
the  laser.  One  can  state  that  the  development  of  such  systems  is  limited,  in  particular,  by  insufficient  elaboration  of 
the  methods  and  their  theoretical  description. 

New  approaches  are  discussed,  as  well  as  the  technique  for  detecting  the  gases  with  spatial  resolution  based  on 
tuned  laser  diodes. 

We  have  developed  a  mathematical  model  of  the  continuous  lidar  based  on  the  laser  diode  (LD).  The  elements 
of  the  theory  of  continuous  range  finding  and  the  theory  of  the  laser  modulation  spectroscopy  were  used  when  con¬ 
structing  the  model.  The  formulas  were  obtained  relating  the  parameters  of  the  signal  received  by  the  lidar  to  the 
distance  to  the  path  part  under  investigation,  spatial  resolution,  the  gas  absorption  line  width  and  the  frequency  de¬ 
viation  of  the  sounding  signal.  The  model  developed  made  it  possible  to  reveal  the  relationships  between  the  value  of 
the  frequency  deviation  and  the  spatial  resolution  of  measurements  of  the  continuous  lidar,  the  depth  of  modulation 
of  the  laser  wavelength  and  the  absorption  line  width  of  the  gas  under  study. 

The  results  are  presented  of  the  numerical  modeling  of  the  continuous  lidar.  The  calibration  functions  of  absorp¬ 
tion  are  constructed  based  on  the  model  obtained  for  calculation  of  the  gas  concentration  from  the  results  of  data 
processing  and  measurement  of  the  return  signal.  The  upper  limits  are  determined  of  the  concentration  sensitivity  of 
the  LD-WM-CW-lidar.  The  issues  are  discussed  of  the  effect  of  the  interfering  neighbor  absorption  lines  of  the 
gases  on  the  accuracy  of  determination  of  the  concentration  of  the  principal  gas. 

The  comparative  analysis  is  carried  out  of  the  lidar  under  investigation  with  continuous  aerosol  lidars  and  gas 
detectors  based  on  the  modulation  methods  of  spectroscopy.  The  advantages  and  drawbacks  of  the  approach  under 
discussion  in  comparison  with  that  known  earlier  are  shown. 
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LIDAR  COMPLEX  SOUNDING  LASERS  WITH  RESONANCE  PUMPINTG  SYSTEMS 

L.R.  Aibatov 

Tupolev  Kazan  State  Technical  University,  Kazan,  Russia 
vvi@karlson.  kai.  ru 

Working  out  of  the  compact  and  economical  lasers  for  CW  lidar  complexes  requires  to  solve  a  number  of  tasks 
such  as  pumping  system  power  losses  minimization  and  supporting  of  homogeneous  gas  discharge  in  chambers  with 
great  volume  and  cross-section.  Well-known  resistance  ballast  circuits  employing  for  discharge  stabilization  essen¬ 
tially  reduce  the  laser  efficiency. 
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At  this  work  the  results  of  the  resonance  pumping  systems  operation  analysis  for  gas  discharge  lasers  has  been 
represented.  Gas  laser  is  pumped  here  with  midfrequency  discharge  (tens  kHz  -  several  Mhz)  and  it  is  fed  by  series 
resonance  LC-circuit  connected  with  the  AC  voltage  generator. 

It  has  been  shown  that  chambers  with  lengthy  electrodes  and  small  gas  gap  should  be  connected  in  series  with  reso¬ 
nance  LC-circuit  wave  impedance  of  which  have  to  be  made  much  more  than  discharge  plasma  resistance  to  excite  the 
transverse  low-resistance  discharges.  With  respect  to  discharge  plasma  resistance  AC  voltage  generator  and  resonance 
ballast  circuit  operate  as  EMF  source  in  stationary  regime  and  they  act  as  current  generator  during  the  fault  transients. 
Such  the  pumping  systems  combines  as  rather  high  frequency  of  the  exciting  voltage  as  balast  reactive  discharge  loop 
great  inertness  preventing  discharge  current  sharp  inrease  and  providing  the  laser  operation  considerable  reliability. 
Chabmers  for  longitudinal  gas  discharges  which  are  characterized  with  large  resistance  and  high  voltage  supply  required 
should  be  paralleled  to  one  of  the  reactive  ballast  elements  (practically  -  to  ballast  capacitor)  and  ballast  circuit  wave 
impedance  have  to  be  choosen  much  smaller  than  plasma  resistance.  In  this  case  series  resonance  LC-circuit  operates  as 
voltage  transformer  and  simultaneously  it  is  a  high  effective  ballast  element  because  it  behaves  as  current  generator. 

Such  the  pumping  systems  features  discussed  significantly  simplify  the  scheme  technique  and  design  of  the  gas 
laser  active  medium  excitation  devices.  The  resonance  ballast  circuits  are  characterized  by  minimal  power  losses  pro¬ 
viding  essential  sounding  lasers  efficiency  increase. 
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LFM-CW  LIDARS  WITH  RECTANGULAR  PULSED  SOUNDING  SIGNALS 

L.R.  Aibatov 

Tupolev  Kazan  State  Technical  University,  Kazan,  Russia 
vvi@karlson.  kai.  ru 

LFM-CW  lidars  operation  analysis1-2  has  been  made  for  sinusoidal  law  of  beam  intensity  modulation.  But  this 
law  practical  realization  with  low  harmonic  distortions  level  is  rather  difficult  task  as  in  case  of  external  light  modu¬ 
lators  as  in  case  of  internal  laser  modulation,  for  diode  lasers,  in  particular,  which  have  essentially  nonlinear  depend¬ 
ence  the  power  output  on  pumping  current. 

The  CW  lidars  operation  analysis  results  has  been  represented  at  this  work  in  case  of  sounding  emission  inten¬ 
sity  modulation  by  symmetrical  pulsed  signals  with  a  linear  law  of  repetition  rate  change.  Here  optical  signal  to  be 
received  was  transformed  to  the  electric  one  by  photodetector  and  it  was  applied  to  the  mixer  input.  The  receiver 
mixer  was  fed  with  heterodyne  sinusoidal  signal  with  the  same  frequency  modulation  law  as  the  sounding  optical 
rectangular  pulsed  signal  repetition  rate  change  law.  It  has  been  shown  that  mixer  output  beat  signals  for  such  mode 
contain  independent  on  time  spectrum  components  only  for  the  first  harmonic  of  the  optical  rectangular  pulsed 
sounding  signal.  By  analogy  with  Ref.  1,  2,  the  mixer  output  signals  frequencies  are  directly  proportional  to  double 
sounding  beam  propagation  time  providing  the  proper  range  resolution  of  the  method  discussed. 

The  described  sounding  method  naturally  combines  as  CW  lidars  features  as  pulsed  lidars  peculiarities  and  it  can 
provide  simultaneous  realization  in  practice  of  the  both  mentioned  systems  advantages.  Correspondingly,  the  em¬ 
ployment  of  the  pulsed  sounding  signals  in  LFM-CW  lidars  makes  it  possible  to  eliminate  the  influence  of  optical 
modulators  and  laser  emitters  characteristics  nonlinearities  upon  lidar  parameters  and  facilities  the  electric  modulator 
operation  because  its  active  elements  may  be  moved  to  the  key  regime.  It  could  be  mentioned  that  represented  sounding 
method  may  lead  to  increase  of  energy  characteristics  for  whole  lidar  system  because  the  first  spectral  component  cor¬ 
responding  to  symmetrical  pulsed  signal  has  amplitude  which  is  1.27  times  greater  than  the  pulsed  signal  amplitude. 

1.  R.R.  Agishev,  L.R.  Aibatov,  A.N.  Ivanov,  G.I.  Il’in,  and  Yu.E.  Pol’sky,  IX  All-Union  Symposium  on  laser  and 
acoustic  atmosphere  monitoring.  Part  2.  Tomsk,  239-242  (1987). 

2.  R.  Agishev,  L.  Aibatov,  and  Y.  Pol’sky,  Proc.  SPIE  2249,  31-37  (1994). 
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DETERMINATION  ACCURACY  OF  ATMOSPHERIC  GAS  COMPONENT  CONTENT 

WITH  DIAL  SYSTEMS 

Y.M.  Andreev  and  P.P.  Geiko 

Institute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
andreev@iom.  tomsk.  ru 

The  results  are  presented  on  post-experimental  analysis  of  atmospheric  gas  component  determination  accuracy 
with  differential  absorption  Lidar  Complex.  The  Lidar  Complex  consist  of  trace  gas  analyzer  supplied  with  mirror 
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retrorefrector  and  working  with  full  beam  uptake,  and  also  of  two  mode  operation  (trace  mode  operation  with  using 
of  topographical  targets  as  retroref lectors  and  range  resolved  (DAS)  mode  operation)  Lidar. 

In  the  first  case  main  factor,  limiting  accuracy  at  the  1-10  ppb  level  when  using  2  km  measuring  trace,  are  me¬ 
chanical  interferences  caused  by  nearby  going  transport  and  wind.  In  the  second  case,  at  10-20  ppb  accuracy,  its  are 
spectral  dependence  and  nonuniformity  of  topographical  target  reflection  coefficients,  nonuniformity  of  photodetector 
zone  sensitivity.  In  the  last  case  (30-50  ppb)  main  factor  is  preamplifier  noise  and  nonuniformity  of  intensity  distri¬ 
bution  in  laser  output  beam  cross  section  and  also  nonuniformity  photodetector  zone  sensitivity. 

In  every  case  contributions  of  different  interference  sources  in  forming  of  measurement  accuracy  are  determined 
that  are  including  photodetector  and  background  noises,  nonstability  of  other  laser  output  beam  parameters,  meteoro¬ 
logical  parameters  variations,  atmospheric  turbulence,  spectroscopic  data  bank  incorrectness,  statistical  and  system¬ 
atic  measurement  mistakes,  electromagnetic  field  interferences  and  other  factors. 
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MATHEMATICAL  SIMULATION  OF  OPERATION 
OF  THE  OPTICAL  CORRELATION  GAS  ANALYZER 

S.F.  Balandin,  Yu.D.  Kopytin,  and  V.I.  Kokhanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
kyud@iao.  ru 

Numerical  simulation  and  analysis  of  the  correlation  technique  for  gas  analyzing  measurements  in  the  atmosphere 
were  carried  out  based  on  the  passive  location  using  the  daylight  sky  illumination  (sky-regime)  and  on  the  measure¬ 
ment  on  a  path  with  recording  the  re-reflection  of  the  solar  or  mini-projector  radiation  from  remote  topographic  ob¬ 
jects  (TT-regime). 

The  principal  used  approximations  of  the  method  are  the  following: 

-  correlation  “gas”  filters  are  the  replaceable  chambers  with  optical  thickness  of  the  gas  in  each  spectral  window 
for  recording  significantly  less  than  1 ; 

-  additive  contribution  of  technogenic  and  geophysical  fields  of  anomaly  of  trace  gases  in  the  atmosphere  is  con¬ 
sidered;  the  background  geophysical  fields  are  taken  into  account  on  the  basis  of  the  standard  models  of  the  atmos¬ 
phere  in  different  geographic  regions,  seasons  and  time  of  day; 

-  the  effect  of  single  scattering  on  the  aerosol  component  is  taken  into  account  at  joint  taking  into  account  the 
radiation  fluxes  both  passing  through  the  plume  of  an  industrial  object  emission  and  formed  by  scattering  in  the  di¬ 
rection  to  the  receiver  at  the  adjacent  effect  of  solar  radiation  on  the  plume.  Panoramic  measurements  of  the  angular 
distribution  of  the  incident  light  flux  be  means  of  a  video-camera  with  the  objective  of  the  type  “fish  eye”  were  used 
for  correct  taking  into  account  of  the  total  adjacent  effect. 

In  order  to  reach  the  acceptable  accuracy  of  observations,  the  system  of  equations  according  to  the  number  of 
the  fixed  spectral  ranges  (windows)  is  solved.  The  equation  is  formulated  for  each  of  the  windows,  which  determines 
the  corresponding  coefficient  of  the  total  transmission  of  the  atmosphere  taking  into  account  the  terms  responsible  for 
the  absorption  by  the  principal  and  interfering  gases. 
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SOUNDING  OF  DENSE  GAS  PLUMES 
ON  THE  BASIS  OF  THE  USE  OF  THE  OPTICAL 
CORRELATION  ANALYZER 

S.F.  Balandin,  V.I.  Kokhavov,  and  S.A.  Shishigin 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 

The  effect  of  passive  location  of  trace  gases  in  the  atmosphere  on  the  basis  of  optical  correlation  spectrometry  at¬ 
tracts  the  attention  or  researchers  last  years,  that  is  connected,  first  of  all,  with  the  absence  of  high-cost  powerful 
laser  sources  in  the  instrumentation.  However,  actual  application  of  this  method  met  some  difficulties  connected, 
first  of  all,  with  the  optical  non-transparence  of  the  majority  of  smoke  plumes,  that  made  their  direct  sounding  im¬ 
possible.  The  new  technique  for  sounding  of  the  dense  smoke  plumes  using  the  mean  weighted  correlation  function  of 
fluctuations  of  the  received  signal  is  examined  for  the  first  time  in  this  paper.  The  optimal  geometry  of  sounding  was 
chosen  relatively  to  the  source  of  radiation  (Sun,  projector  or  lamp).  Investigations  are  carried  out  based  on  the 
analysis  of  NO2  concentration  in  the  plumes  of  the  electric  power  station  of  the  city  of  Tomsk  under  different 
meteorological  conditions  (Sun  without  clouds,  clouds,  and  continuous  cloudiness). 
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REMOTE  CONTROL  OF  OIL  FILM  THICKNESS  ON  WATER  SURFACE  USING  LASER 

S.V.  Berezin,  M.L.  Belov,  V.A.  Gorodnichev,  and  V.I.  Kozintsev 

Bauman  Moscow  State  Technical  University,  Moscow,  Russia 
ekomonit@mx.  bmstu.  ru 

Physical  basis  of  laser  remote  control  of  oil  films  on  water  surfaces  is  the  dependence  of  reflection  coefficient  of 
“air-oil  film"  mixture  on  film  thickness  and  wavelength. 

Laser  with  tunable  wavelength  is  the  most  preferable  for  oil  film  thickness  measurement.  The  film  thickness  can 
be  defined  by  means  of  laser  wavelength  tuning  in  a  spectral  interval  and  registration  of  the  reflected  signal. 

Usually  film  thickness  calculation  procedure  requires  more  than  two  interferential  extremum  and  this  condition 
is  violated  in  case  of  thin  films.  A  film  thickness  determination  technique  has  been  introduced  that  is  on  approxima¬ 
tion  of  measured  dependency  of  the  reflected  signal  on  the  wavelength  by  a  certain  function  and  finding  best  ap¬ 
proximation  coefficients  to  fit  measured  data.  The  fitting  parameters  have  been  obtained  using  non-conditional  mini¬ 
mization  of  the  root-mean  square  in  the  multidimensional  space. 

Mathematical  modeling  has  shown  a  small  error  of  film  thickness  restoration  on  water  surface. 
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FLUORESCENT  DIAGNOSTICS  OF  DISSOLVED  ORGANIC  MATTER  IN  NATURAL  WATER 

V.I.  Yuzhakov,  K.G.  Blinova,  L.V.  Levshin,  and  S.V.  Patsayeva 

Moscow  State  University,  Moscow,  Russia 
blinova@genphys.  phys.  msu.  su 

Luminescence  spectra  of  natural  water  under  UV  excitation  typically  contain  two  overlapping  emission  bands 
with  maxima  located  at  300.. .350  nm  and  420.. .450  nm.  These  bands  are  usually  considered  as  ones  caused  by  emis¬ 
sion  of  protein-like  substances  (the  UV  band)  and  humic  substances  (blue  emission).  Proteins  containing  aromatic 
amino  acids  tryptophan,  tyrosyne,  and  phenylalanine  luminesce  in  the  UV  region  under  excitation  by  radiation  with 
wavelength  shorter  than  290  nm.  However  some  other  natural  compounds  like  phenols  and  polyphenolic  compounds  - 
tannin  and  lignin  -  can  also  contribute  in  the  UV  fluorescence  of  natural  water.  Therefore  it  is  necessary  to  know 
spectral-luminescent  properties  of  natural  organic  compounds  for  development,  of  luminescent  diagnostics  techniques. 

The  purpose  of  the  investigation  is  an  elaboration  of  methods  for  luminescent  diagnostics  of  natural  organic 
compounds.  Contributions  of  several  compounds  to  the  UV  band  of  natural  water  luminescence  and  its  relation  with 
blue  luminescence  of  dissolved  organic  matter  are  studied.  Aqueous  solutions  of  aromatic  amino  acids,  phenol  com¬ 
pounds  (pyrogallol,  pyrocatechol,  hydroquinone,  and  gallic  acid),  as  well  as  lignin,  tannin,  humic  acid  are  investi¬ 
gated.  Emission  spectra  obtained  with  both  lamp  and  laser  excitation  and  absorption  spectra  are  compared  with  ones 
of  natural  water  of  different  origin. 
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METEOROLOGICAL  COMPLEXES  AMK-01  AND  BMK-01 

A.Ya.  Bogushevich,  A.A.  Azbukin,  V.V.  Burkov, 
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The  description  of  meteorological  complexes  AMK-01  and  BMK-01,  designed  in  laboratory  of  ecological  in¬ 
strument  making  IOM  SB  RAS  is  resulted.  The  data  complexes  are  intended  for  measurement  of  the  basic 
meteorological  parameters  of  atmosphere:  speeds  and  wind  directions,  temperature  of  air,  relative  and  absolute 
humidity  of  air,  atmospheric  pressure.  Extremely  short-term  lag  of  measurements  and  computer  processing  of  their 
primary  data  allow  also  to  calculated  parameters  of  atmospheric  turbulence. 

The  complexes  are  produced  in  two  design  versions: 

-  as  a  fixed  station  (AMIC-Ol)  of  an  automatic  control  of  the  indicated  parameters  of  air  environment  with 
transmission  of  the  primary  data  of  measurements  on  the  remote  computer  through  cable  and/or  phone  lines  of 
communication; 

—  as  an  onboard  movable  meteorological  station  (BMK-01),  placed  on  land  and  water  means  of  transport. 

For  measurement  of  meteorological  parameters  in  AMK-01  and  BMK-01  the  non-traditional  ultrasonic  and  op¬ 
tical  methods  are  applied  permitted  it  is  essential  to  increase  selfdescriptiveness  of  measurements,  their  accuracy  and 
sensitivity,  and  also  reliability  of  obtaining  of  the  information  in  conditions  of  effect  of  unfavorable  external  factors. 
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AMK-01  and  BMK-01  can  execute  measurements  at  temperatures  of  air  from  -50  up  to  +50  °C  and  wind  speeds 
up  to  30  m/s,  are  protected  from  effect  of  rainfall.  They  are  capable  to  register  turbulent  fluctuations  of  temperature 
and  wind  speed  in  0.01  °C  and  0.009  mxs,  accordingly.  The  output  data  is  given  by  the  way  of  digital  code  in  the 
standard  RS— 232  with  a  recurrence  rate  up  to  20  Hz.  The  devices  can  be  hooked  up  to  the  specialized  calculator  of 
average  values  of  meteorological  parameters  (on  the  basis  of  microprocessor)  or  to  the  standard  computer  through  one 
of  its  serial  ports  (COM1,  COM2  etc.). 
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SOFTWARE  FOR  ULTRASONIC  ANEMOMETERS-THERMOMETERS 

A.Ya.  Bogushevich 
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In  the  report  the  description  again  of  designed  software  for  ultrasonic  anemometers  -  thermometers  is  given, 
which  one  practically  does  not  depend  on  hardware  implementation  last  and  requires  only  capability  of  their  connec¬ 
tion  to  the  computer  through  one  of  serial  ports  COM1  -  COM4.  It  represents  the  32-bit  Windows  -  application  named 
«METEO-2M»,  which  one  can  operate  in  different  versions  of  an  operating  system  Windows,  since  Windows  95.  The 
given  application  completely  supports  multitasking  work  in  Windows.  A  data  acquisition  of  the  anemometer  -  ther¬ 
mometer  through  COM  port  and  their  current  mathematical  processing  implement  in  an  asynchronous  mode  on  hard¬ 
ware  interrupts  of  the  adapter  of  COM-port.  Thus  the  measurements  run  in  a  background,  allowing  the  operator  in 
the  same  time  to  work  on  by  other  problems  and  with  other  programs,  not  losing  any  byte  of  the  information  from 
the  device.  Except  for  maintenance  of  primary  goal  of  measurement  of  meteorological  parameters  and  saving  of  out¬ 
comes  of  work  on  a  hard  disk  the  application  «METEO-2M»  allows: 

-  to  execute  real  time  calculations  of  a  number  of  the  secondary  characteristics  of  meteorological  fields  having 
large  value  at  the  solution  of  many  particular  problems  (connected  with  physics  of  an  atmospheric  ground  layer, 
connected  to  physics  of  distribution  of  contamination  of  free  air  etc.); 

-  to  provide  operation  of  padding  operational  modes  of  anemometers  -  thermometers  (execution  of  measure¬ 
ments  in  an  automatic  day-night  mode  without  participation  of  the  operator,  conversational  operation,  mode  of  self¬ 
test  of  a  functional  condition  of  the  device,  mode  of  the  automated  graduation); 

-  to  create  and  to  provide  management  of  the  local  database  of  values  of  the  main  meteorological  parameters  for 
a  durable  span  with  automatic  accumulation  of  the  new  data; 

-  to  organize  remote  access  to  the  primary  data  of  the  anemometer  -  thermometer  on  isolated  or  switched  (stan¬ 
dard)  phone  line  of  communication. 
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EXPERIMENTAL  RESEARCH  OF  THE  METROLOGICAL  CHARACTERISTICS 
OF  A  ULTRASONIC  ANEMOMETER  IN  A  WIND  TUNNEL 

A.Ya.  Bogushevich,  A.A.  Azbukin,  V.V.Burkov,  V.S.Ilichevskii,  and  V.A.Korolkov 

Institute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
bay@iom.tsc.ru 

In  the  report  the  outcomes  of  experimental  researches  of  errors  of  measurements  of  wind  speed  in  a  ultrasonic 
meteorological  complex  AMK-01  are  represented.  The  researches  were  conducted  in  the  certificated  wind  tunnel 
1-324  of  Institute  theoretical  and  applied  mechanics  SB  RAS  (Novosibirsk).  The  basic  characteristics  of  a  wind  tun¬ 
nel  T-324:  maximum  speed  of  a  created  airflow  —  up  to  100  m/s;  a  turbulence  factor  of  a  created  airflow  -  no  more 
than  0.1  of  %;  a  coefficient  of  irregularity  of  flow  velocity  of  air  on  cross-section  -  no  more  than  0.1  of  %.  During 
experience  the  flow  velocity  of  air  in  a  wind  tunnel  changed  by  switching  of  revolutions  per  minute  of  its  ventilator, 
and  value  of  speed  was  separately  controlled  on  value  of  dynamic  pressure  of  a  airflow  on  the  calibrated  nozzle  of  a 
micromanometer  H-1000. 

It  was  revealed,  that  at  a  direction  of  flow  of  air  concerning  a  ultrasonic  anemometer  under  angles,  aliquot  90°, 
(i.e.  in  planes  of  two  orthogonal  rings,  on  which  one  the  ultrasonic  probes  AMK-01  are  fixed)  the  inhibition  of  flow 
velocity  is  watched.  This  blanketing  effect  by  design  elements  AMK-01  is  watched  only  in  narrow  sector  of  angles  of 
a  direction  of  flow,  approximately  equal  ±  5°  concerning  a  plane  of  rings.  He  results  in  underestimation  of  wind 
speeds  measured  AMK-01,  concerning  speed  of  a  free  stream  of  air.  The  maximum  rating  of  the  indicated  underesti¬ 
mation  of  measured  flow  velocity  in  relative  values  reached  17  of  %.  For  other  orientations  of  a  ultrasonic  anemome¬ 
ter  concerning  a  direction  of  flow  was  established,  that  AMK-01  in  a  range  of  measurement  of  wind  speed  from  0  up 
to  30  m/s  have  a  limiting  error  ±  (0.1  +  0.02V)  m/s,  where  V  -  measured  value  of  wind  speed. 
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The  error  of  measurements  of  a  ultrasonic  anemometer  stipulated  by  blanketing  effect,  falls  into  systematic  and 
consequently  should  be  eliminated  by  introduction  of  the  appropriate  corrections  at  calculation  of  wind  speed.  The 
data  of  research  have  allowed  to  establish  values  of  these  corrections  for  AMK-01. 

C2-29 

RELIABILITY  OF  RECOVERY  OF  A  PROFILE  OF  WIND  SPEED  IN  GROUND  ATMOSPHERE 
FROM  THE  SINGLELEVEL  DATA  THE  ULTRASONIC  ANEMOMETER  -  THERMOMETER 

A.Ya.  Bogushevich,1  V.A.  Gladkih,2  A.E.  Makienko,1  and  V.A.  Fedorov2 

1 1nstitute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
bay@iom.tsc.ru 

^Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
andy@iao.  ru 

In  theory  of  atmospheric  turbulence  universal  functions  of  a  similarity  for  a  long  time  will  be  used.  One  of  their 
remarkable  properties  is  that  they  allow  to  model  high-altitude  profiles  of  the  whole  group  of  parameters  of 
atmospheric  turbulence,  and  also  profiles  of  average  values  of  temperature  and  wind  speed.  Thus  it  is  enough  to 
know  at  any  one  altitude  above  a  surface  of  value  of  a  scale  Monin-Obuhov,  flows  of  heat  and  impulse,  and  also 
value  of  modeled  parameters.  All  this  information  can  be  successfully  obtained  from  the  data  of  measurements  of  the 
ultrasonic  anemometer  -  thermometer.  Therefore  in  the  literature  the  attempts  of  recovery  from  the  data  of  the  ultra¬ 
sonic  anemometer  -  thermometer  of  profiles  of  different  atmospheric  parameters  were  repeatedly  described.  In  the 
report  the  outcomes  of  the  comparative  analysis  of  values  of  wind  speed  repaired  for  altitudes  50-200  m  from  the 
data  of  the  anemometer  -  thermometer  and  measured  at  the  same  altitudes  with  the  help  Doppler  sodar  are  resulted. 
The  indicated  analysis  was  conducted  from  experimental  data  obtained  in  steppe  region  in  different  time  of  day  and 
for  different  types  of  stratification  of  an  atmospheric  boundary  layer.  The  special  attention  was  given  to  estimations 
of  errors  of  recovery  of  wind  speeds  from  the  data  of  the  anemometer  -  thermometer  and  probability  that  last  do  not 
exceed  prescribed  value. 

C2-30 

INVESTIGATION  OF  TOE  ORGANIC  MATTER  LASER  FLUORESCENCE  SPECTRA 
FOR  CLASSIFICATION  OF  THE  SEA  WATER  CASES 

V.V.  Tchekunkova,  O.A.  Bukin,  and  M.S.  Permyakov 

Pacific  Oceanology  Institute  FEB  RAS,  Vladivostok,  Russia 
o_bukin@mail.  ru 

The  question  of  the  classification  of  sea  water  by  biooptical  parameters  is  very  important  for  the  solution  of  a 
lot  of  problems.  Such  as  selection  of  the  optimum  restoring  algorithms  of  chlorophyll  "A"  concentration  from  the 
upwelling  radiance  spectra,  investigations  of  the  organic  matter  sources  etc.  There  are  some  approaches  to  the  sea 
water  types  classification1-2,  however  all  of  them  demand  holding  complex  measuring  of  biooptical  parameters  of 
seawater.  In  the  present  operation  the  results  of  the  elaborating  of  a  procedure  of  the  sea  water  classification  by  spec¬ 
tra  laser  fluorescence  are  presented.  These  results  were  obtained  in  a  series  of  cruises  during  1993  year  in  the  sea  of 
Okhotsk  on  the  research  vessel  "Academician  Lavrentiev",  in  1997-1998  years  in  Pacific,  in  2000  year  in  coastal  wa¬ 
ters  sea  of  Japan  and  sea  of  Okhotsk  on  the  sailboard  "Nadezhda”.  The  obtained  correlation  ratio  between  moments  of 
fluorescence  spectra  both  dissolved,  suspended  organic  matter  and  fluorescence  spectra  of  chlorophyll  “A”  allow  as  a 
first  approximation  to  distinguish  pure  oceanic  waters  of  the  first  case  from  coastal  waters  of  the  second  case. 

1.  O.A.  Bukin,  M.S.  Permyakov,  V.V.  Tchekunkova,  Atmospheric  and  Ocean  Optics  13,  Ns  11  (2000). 

2.  W.  Richard,  Jr.  Gould,  R.A.  Arnone,  and  P.M.  Martinolich,  Appl. Optics  38,  Ns  12  2377-2283  (1999). 
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SOME  RESULTS  OF  THE  COMPARISON  ANALYSIS  OF  TOE  SHIP  AND 
SATELLITE  CHLOROPHYLL  A  DATA 

D.V.  Burov,  O.A.  Bukin,  M.S.  Permyakov,  and  V.A.  Khovanets 

Nevel’skoy  Far  East  State  Marine  Academy,  Vladivostok,  Russia 
o_bukin@mail.ru 

It  is  necessary  to  provide  under  satellite  validate  ship’s  measurements  for  correct  estimation  of  the  chlorophyll  A 
concentration  measured  by  remote  sensing  methods. 
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The  results  of  the  comparison  analysis  of  the  chlorophyll  A  concentrations  measured  by  the  SeaWiFS  scanner 
and  ship’s  laser  fluorometer  are  presented.  These  results  were  obtained  during  the  training  sailboard  “Nadezhda” 
cruise  in  2000  year  in  coastal  zone  of  the  sea  of  Okhotsk.  The  statistical  parameters  of  the  chlorophyll  A  concentra¬ 
tion  fields  (histograms,  correlation  function,  and  so  on)  were  calculated.  Characteristic  scales  of  the  chlorophyll  A 
fields  structure  were  selected.  The  possibilities  of  the  regional  correction  of  the  algorithms  for  processing  Sea  WiFS 
data  are  discussed. 
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OPERATIONAL  MEASUREMENT  OF  AIR  POLLUTION  CONCENTRATIONS 
IN  THE  CZECH  REPUBLIC  BY  COMBINED  LIDAR/SODAR  TECHNIQUES 

J.  Keder,1  P.  Berger,2  A.  Cerny,2  P.  Engst,2 
F.  Folttiny,2  and  M.  Strizik2 

*  Czech  Hydrometeorological  Institute,  Praha,  Czech  Republic 
keder@chmi.cz 

2LIDAR  s.r.o.,  Praha,  Czech  Republic 
office@lidar.cz 

The  air  pollution  problematic  in  the  Czech  Republic  is  very  complex  due  to  large  number  of  factors  forming  the 
concentration  fields:  the  diversity  of  emission  sources  (traffic,  industry,  heating,  etc.),  the  meteorological  and  the 
geographical  conditions.  Conventional  monitoring  devices  cover  an  important  part  of  the  monitoring  tasks,  but  still 
there  remain  many  questions  that  cannot  be  answered  by  them,  particularly  the  vertical  distribution  of  air  pollutants 

Lidar  and  sodar  technologies  have  become  still  more  popular  in  the  field  of  air  pollution  monitoring  thanks  to 
the  extensive  complementary  data  both  systems  can  deliver: 

-  the  capability  of  remote  sensing, 

-  a  spatial  resolution  down  to  a  meters  and 

-  the  possibility  to  make  2D  and  even  3D  measurements. 

To  determine  the  spatial  distribution  of  a  gaseous  pollutant,  the  Differential  Absorption  Lidar  technique 
(DIAL)  has  been  applied  in  CZ  since  1999.  A  commercially  produced  LIDAR  system  manufactured  by  Elight  Laser 
Systems  Ltd  is  operated  in  combination  with  the  REMTECH  Doppler  sodar. 

After  brief  explanation  of  principles  of  both  monitoring  techniques,  their  proposed  application  fields  in  Czech 
are  summarised.  Examples  of  encouraging  results  obtained  during  extensive  field  measurement  campaigns  provided  in 
the  Czech  Republic  are  presented  in  graphical  form  and  compared  with  the  conventional  monitoring  data. 
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PECULIARITIES  OF  RECONSTRUCTION  OF  THE  AEROSOL  SCATTERING 
COEFFICIENT  TAKING  INTO  ACCOUNT  MOLECULAR  SCATTERING 
AND  VARIATIONS  OF  THE  LIDAR  RATIO  UNDER  CONDITIONS 
OF  THE  WEAKLY  TURBID  ATMOSPHERE 

A.D.  Ershov,  Yu.S.  Balin,  and  S.V.  Samoilova 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
ead@iao.  ru 

Numerical  simulation  of  the  lidar  signals  is  carried  out  for  the  conditions  of  clear  and  weakly  turbid  atmosphere 
with  subsequent  inversion  relatively  to  the  optical  parameters  by  means  of  the  methods  for  solution  of  the  laser 
sounding  equation.  The  errors  in  reconstruction  appearing  due  to  not  taking  into  account  the  contribution  of  molecular 
scattering  and  variations  of  the  setting  the  lidar  ratio  are  determined.  The  results  of  numerical  simulation  are  illustrated 
by  examples  of  processing  the  data  of  field  experiments  carried  out  in  conditions  of  the  enhanced  transparency  of  the 
atmosphere  (meteorological  range  of  —  60— 70  km)  in  summer  in  the  mountain  depression  contour  of  lake  Baikal. 

It  is  shown  that  ignoring  the  molecular  component  of  the  atmosphere  leads  to  the  significant  underestimating 
the  reconstructing  aerosol  scattering  coefficient,  and  the  error  in  setting  the  vertical  profile  of  the  lidar  ratio  leads  to 
the  distortion  of  the  profile  of  the  sought  characteristic. 

The  work  was  supported  in  part  by  Russian  Foundation  for  Basic  Research  (Grants  No.  00—05— 81164  and 
No.  01-05-97240). 
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MULTICOMPONENT  ANALYSIS  OF  THE  UNSYMMETRICAL 
DIMETHYLHYDRAZINE  AND  ITS  DEGRADATION  PRODUCTS 
BY  THE  LASER  PHOTOACOUSTIC  SPECTROSCOPY 

Yu.V.  Fedotov,  M.L.  Belov,  Y.A.  Gorodnichev,  A.N.  Gitov, 

V.I. Kozintsev,  A. A.  Kormakov,  and  I.P.  Suprun 

Bauman  Moscow  State  Technical  University,  Moscow,  Russia 
ekomonit@mx.  bmstu.  ru 

The  problems  of  atmosphere  pollution  monitoring  in  the  rocket  and  space  machinery’s  utilization  areas  are  actual 
at  the  present  time.  Quantitative  analyze  of  gas  mixture,  which  includes  traces  of  rocket  fuel  and  its  degradation 
products,  is  one  of  the  most  important  problems.  Differential  absorption  (DA)  laser  photoacoustic  gas  analyzer 
(LPAGA)  allows  rapid  and  precise  quantitative  estimation  of  multicomponent  gas  mixture. 

An  estimation  of  quantitative  analyzes  possibility  by  DA  LPAGA  with  tunable  C02  laser  was  made  for 
6-component  mixture  (unsymmetrical  dimethylhydrazine  and  its  degradation  products  -  nitrosodimethylamine,  me- 
thylendimethylhydrazine,  dimethylamine,  ammonia,  and  methanol). 

Analytical  wavelengths  have  been  selected  for  described  mixture  in  spectral  region  of  C02  laser.  Mathematical 
modeling  has  been  made  in  closed  cycle.  Signal  values  at  selected  analytical  wavelengths  were  calculated  for  given 
mixture  concentrations.  Noise  with  determined  RMS  was  added  to  calculated  signal.  Then  concentrations  of  mixture 
components  were  recovered  by  the  search  of  quasi  solution  method.  Acceptable  recovering  errors  (<  20%)  were  de¬ 
termined  for  typical  levels  of  noise  measurements. 
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SELECTION  OF  ANALYTICAL  WAVELENGTHS 
FOR  MULTICOMPONENT  ANALYSIS  OF  GAS 
MIXTURE  BY  THE  LASER  PHOTOACOUSTIC  METHOD 

Yu.V.  Fedotov,  M.L.  Belov,  V.A.  Gorodnichev,  and  V.I.  Kozintsev 

Bauman  Moscow  State  Technical  University,  Moscow,  Russia 
ekomonit@mx.  bmstu.  ru 

Set  of  analytical  wavelengths  is  one  of  the  most  important  factors,  which  define  precision,  sensitivity  and  selec¬ 
tivity  of  laser  photoacoustic  multicomponent  gas  analysis. 

Different  criteria  of  selection  of  analytical  wavelengths  (maximization  of  determinant  module  of  the  absorption 
coefficient  matrix,  minimization  of  sum  of  variance-covariance  matrix  diagonal  elements,  maximization  of  information 
distance,  minimization  of  condition  number  of  the  absorption  coefficient  matrix)  are  compared  by  the  physical  correc¬ 
tion,  consideration  of  all  basic  factors  and  rapidity.  The  capability  of  analytical  wavelengths  criteria  for  laser  differ¬ 
ential  absorption  photoacoustic  gas  analyzer  is  examined.  The  significant  lack  of  most  selection  algorithms  is  the 
long-lasting  calculations.  The  ways  of  increasing  of  rapidity  are  described. 

Original  engineering  algorithm  of  selection  of  analytical  wavelengths  is  represented.  The  algorithm  is  physical 
correct,  considers  all  basic  factors  and  very  rapid. 
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MODELLING  SOFTWARE  MOLSA  FOR  UV-V  LIDAR  SOUNDINGS 
OF  ATMOSPHERE  PARAMETERS 

I.V.  Boichenko,  M.Yu.  Kataev,  D.R.  Kulakhmetov,  A.A.  Mitsel’,  and  A.Ya.  Sukhanov 

Tomsk  University  of  Automatic  Control  System  and  Radioelectronics,  Tomsk,  Russia 

kmy@asd.iao.ru 

Software  package  for  modeling  of  lidar  sounding  of  atmosphere  in  UV-V  spectral  region  is  demonstrated.  The 
package  is  developed  on  the  basis  of  modern  methods  designing  of  object-oriented  systems.  A  convenient  interface 
and  various  databases  enabling  to  simulate  known  prototypes  of  lidars,  as  well  as  to  create  and  to  investigate  new 
lidar  variants. 
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INVESTIGATION  OF  A  CLOUD  COVER  WITH  USE  OF  SPECTRAL 
MEASUREMENTS  AND  BI-STATIC  TOMOGRAPHIC  SENSING 

D.M.  Onoshko  and  M.M.  Kugeiko 

Belarussian  State  University,  Minsk,  Belarus 
kugeiko@rfe.  bsu.  unibel.  by 

For  a  research  of  optical  (optical  thickness)  and  microphysical  characteristics  (effective  size  of  particles)  of 
cloud  cover  the  spectral  passive  method  is  used.1  An  essential  shortage  of  a  method  is  the  difficulty  in  establishment 
of  area  of  physical  interpretation  of  measurement  results. 

Tomographic  system  of  laser  sensing  includes  all  components  (receiving  devices,  recording  and  processing 
equipment),  permitting  to  carry  out  passive  measurements.  The  realization  of  tomographic  and  passive  methods  can 
be  combined  in  one  measuring  system.  Therefore  the  statement  of  a  problem  of  the  analysis  of  an  opportunity  and 
effectiveness  of  complex  use  of  tomographic  and  passive  measurements  results  for  the  determination  of  optical  and 
microphysical  characteristics  of  a  cloud  cover  is  fair.  Such  statement  of  a  question  is  especially  urgent  for  bi-static 
tomographic  method2,  appreciably  reducing  a  methodical  error  inherent  in  known  tomographic  methods. 

In  the  report  the  influence  of  an  inhomogeneous  structure  of  a  cloud  cover  on  registered  value  of  an  albedo  and, 
as  a  consequence,  the  possibility  of  the  unambiguous  interpretation  of  spectral  measurements  data  relative  to  optical 
thickness  of  a  cloud  and  effective  size  of  particles  is  investigated.  The  area  of  unambiguous  interpretation  of  results  is 
established  within  the  framework  of  homogeneous,  regular  and  fractal  models  of  an  optical  thickness  distribution.  It 
is  shown  by  a  numerical  mathematical  simulation  that  for  extension  of  the  area  of  unambiguous  interpretation  of 
spectral  measurements  data  the  development  of  more  adequate  models  of  a  cloud  cover  for  each  concrete  meteorological 
situation  is  required,  that  causes  necessity  to  perform  the  additional  measurements  of  a  cloud  cover  optical  thickness.  The 
use  of  bi-static  tomographic  sensing  corresponds  to  realization  of  such  additional  measurements  in  a  sense  of  efficiency, 
possibility  of  investigation  of  horizontal  and  vertical  stratification,  study  of  a  temporal  variability  of  a  medium. 

1.  T.  Nakajima  and  M.D.  King,  J.  Atmos.Sci.  47,  1879-1893  (1990). 

2.  M.M.  Kugeiko  and  D.M.  Onoshko,  Patent  of  Republic  of  Belarus,  hfs  3670. 
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The  problem  of  deriving  and  processing  of  an  information  in  remote  sensing  of  inhomogeneous  dispersing  media 
requires  a  measurement  of  a  back  scattering  signal  depending  on  many  parameters  and  reversion  it  relative  to  the 
determined  characteristics.  Owing  to  a  multiparametrical  dependence  the  interpretation  of  registered  signals  requires 
use  of  a  priori  information  or  assumptions  about  a  medium  under  investigation,  that  results  in  large  errors  in  the 
determination  of  characteristics.  The  essence  of  the  concept  of  minimizing  of  a  priori  data,  developed  by  us,  consists 
in  minimal  use  of  a  priori  information  about  a  medium,  maximal  exception  of  influence  of  the  equipment  and  used 
physical  processes  on  measurement  results.  The  base  values  of  determined  parameters  are  derived  without  additional 
independent  measurements. 

In  the  report  the  technique  of  the  determination  of  optical  characteristics  of  complicated  stratified  inhomogene¬ 
ous  dispersing  media  with  the  diffused  boundaries  between  the  layers  (such  as  "atmosphere-cloud",  "atmosphere- 
industrial  emission  -  atmosphere",  "atmosphere-water  medium",  multilayer  cloud  cover  etc.),  developed  on  the  basis 
of  the  concept  of  minimizing  of  a  priori  data,  is  considered.  The  technique  includes: 

-  analysis  of  a  profile  of  back  scattering  signal  (for  allocation  of  the  boundaries  of  layers); 

-  deriving  of  base  values  of  the  determined  characteristics  from  measured  signals; 

-  the  definition  of  a  transparency  of  transitional  layer  of  mediums; 

-  correction  of  measured  back  scattering  signals  on  a  variation  in  scattering  indicatrix  in  back  direction  (on  a 
degree  of  variation  in  a  qualitative  structure  of  a  medium)  and  on  attenuation  value  in  a  transitional  layer; 

-  the  interpretation  of  a  back  scattering  signal  in  transitional  layer; 

Recovery  of  attenuation  factor  along  the  whole  route  of  sensing. 
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MEASUREMENTS  OF  THE  ABSOLUTE  QUANTITIES  OF  THE  CHLOROPHYLL 
A  CONCENTRATION  BY  LASER  FLUOROMETER 

E.A.  Lipilina,  O.A.  Bukin,  M.S.  Permyakov,  and  A.Yu.  Major 

Pacific  Oceanology  Institute  FEB  RAS,  Vladivostok,  Russia 
o_bukin@mail.  ru 

The  values  of  the  calibration  coefficients  for  measurement  of  absolute  quantities  of  chlorophyll  A  concentrations 
by  laser  fluorometer  are  presented..  It  is  shown  that  these  values  are  equal  in  the  limits  of  the  experimental  errors  for 
different  regions  of  the  Pacific,  sea  of  Japan  and  sea  of  Okhotsk.  Except  for  the  regions  where  the  intensive  tempera¬ 
ture  fronts  were  observed.  In  such  situation  the  calibration  coefficients  significantly  distinguished. 


C2-40 

DOPPLER  SODAR  OBSERVATIONS  OF  VERTICAL  COMPONENT 
OF  A  WIND  SPEED  IN  MOSCOW 

M.A.  Lokoshchenko,  V.G.  Perepyolkin,  and  N.V.  Semenova 

Moscow  State  University,  Moscow,  Russia 
loko@geogr.msu.su 

The  vertical  SODAR  «ECHO-l»,  produced'  in  the  Eastern  Germany,  is  in  operate  at  Moscow  State  University 
since  1988.  In  1999-2000  it  has  been  modernized.  Sodar  records,  as  well  as  profiles  of  C\,  were  transformed  in  digital 
view  on  PC.  An  original  Doppler  arrangement  was  made  for  monitoring  of  a  wind  speed  vertical  component.  Average 
profiles  of  this  parameter  for  every  hour  during  one  month  (October  2000)  are  presented.  Important  physical  features 
were  noted,  such  as:  connecting  with  a  free  convection  maximum  of  rising  movements  on  the  100-150  m  height  at 
12  a.m.  -  4  p.m.;  clear  subsidence,  i.e.  at  nocturnal  time  on  middle  heights,  decreasing  up  to  zero  in  the  ground  layer. 

C2-41 

STUDYING  OF  AEROSOL  CONCENTRATIONS  AND  THERMAL  STRUCTURE 
OF  THE  LOWER  ATMOSPHERE  ABOVE  MOSCOW  BY  MEANS  OF  SODAR  AND  LIDAR 

M.A.  Lokoshchenko,  G.I.  Gorchakov,  and  P.O.  Shishkov 

Moscow  State  University,  Moscow,  Russia 
loko@geogr.  msu.  su 

The  results  of  scientific  experiment,  which  was  conducted  in  Meteorological  Observatory  of  Moscow  State  Uni¬ 
versity  during  July- August  of  1998,  are  presented.  In  this  period  sodar  «ECHO-l»  and  aerosol  ecological  lidar  were 
operated  here  simultaneously  and  continuously  during  some  weeks.  The  range  of  sodar  is  800  m;  lidar  data  are  reliable 
up  to  nearly  500  m  height.  The  purpose  of  experiment  was  to  investigate  particularities  of  aerosol  concentrations  and 
their  relations  with  thermal  stratification  on  various  heights  of  the  atmospheric  boundary  layer  in  conditions  of  big 
city  like  Moscow.  Some  common  features  of  daily  course  of  aerosol  concentration  are  eliminated.  For  instance, 
a  strong  increasing  of  aerosol  concentrations  near  ground  level  on  evening  time,  when  daily  convection  and  intense 
vertical  mixing  by  sodar  data  usually  decay,  is  evident.  During  morning  hours  a  top  of  layer  of  high  aerosol  concen¬ 
trations  usually  coincides  with  bottom  of  elevated  inversion  by  sodar  data. 

Besides  common  analysis,  lidar  and  sodar  data  were  compared  in  terms  of  synoptic  processes,  i.e.  separately  for 
periods  of  various  air  mass  dominating,  passing  of  different  atmospheric  fronts,  etc.  As  a  result,  some  typical  ranges 
of  aerosol  concentrations  in  a  lower  atmosphere  were  determined  for  different  air  mass  conditions  in  summer  in  Moscow. 


C2-42 

SPEED  OF  LARGE  SCALE  DISTURBANCES  IN  THE  LAKE  BAIKAL  WATER 

Yu.V.  Parfenov,  A.G.  Chensky,  S.V.  Lovtsov,  A.E.  Rastegin,  and  V.Yu.  Rubtzov 

Applied  Physics  Institute  of  Irkutsk  State  University,  Irkutsk,  Russia 
par@api.  isu.  runnet.  ru 

At  a  winter  period  1991-2001  were  studied  large-scale  disturbances  of  a  Baikal  water  in  upper  layer  (0-150  m). 
Region  of  observing  situated  near  Baikal  Neutrino  Telescope.  Here  coastal  declivity  has  a  slope  about  40  degrees  and 
length  of  order  2.5  km.  A  flat  bottom  with  depths  near  1370  m  spreads  hereinafter.  In  the  kilometer  to  sea  apart 
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from  of  coastal  declivity  measurements  of  temperature  were  taken  as  on  the  fixed  depth  with  the  time  so  and  chang¬ 
ing  a  temperature  with  the  depth.  In  all  experiments  1991-2001  were  observed  disturbances  of  water  temperature 
with  different  amplitudes  and  duration.  In  1999-2001  measurements  was  conducted  on  network  of  sensors  with  the 
spatial  scale  in  several  kilometers.  The  disturbances  come  to  the  observing  area  from  south-east  direction.  The  hori¬ 
zontal  component  of  velocity  is  of  order  1-10  cm/sec.  Spatial  size  of  disturbances  lies  in  the  interval  from  several 
kilometers  to  several  of  ten  kilometers. 


C2-43 

ESTIMATION  OF  THE  STATISTICAL  PARAMETERS  OF  OPTICAL  AND 
GEOMETRICAL  SPATIAL  STRUCTURE  OF  CLOUDINESS 

I.E.  Penner,  G.P.  Kokhanenko,  and  V.S.  Shamanaev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
kokh@iao.  ra 

Solving  the  problems  of  modeling  the  processes  of  radiation  transfer,  turbulent  exchange  and  the  structure  of 
the  boundary  layer  of  the  atmosphere  requires  investigation  of  not  only  the  vertical  aerosol  structure  but  also  the 
characteristics  of  cloudiness.  The  majority  of  available  data  of  laser  sounding  of  cloud  fields  obtained  in  the  experi¬ 
ments  with  both  ground-based  and  airborne  lidars  allow  one  to  extract  the  data  on  simultaneously  measured  geomet¬ 
rical  and  optical  characteristics  of  cloudiness.  The  mean  weighted  coefficient  of  scattering  of  the  laser  radiation  in 
the  cloud  layer  selected  upon  the  criteria  for  determining  the  cloud  boundaries,  the  same  for  all  data,  is  considered  as 
an  optical  characteristic  of  the  cloudy  substance.  Apart  from  statistical  estimates  of  geometric  characteristics  of 
cloudiness,  such  consideration  essentially  extends  possibilities  of  the  model  description  of  the  spatial  structure  of  the 
boundary  layer  of  the  atmosphere  at  presence  of  the  lower-layer  cloudiness.  Then,  the  simultaneously  measured 
height  of  the  lower  boundary  of  cloudiness,  scattering  coefficient  and  the  gradient  of  the  scattering  coefficient  are 
analyzed  on  the  basis  of  the  lidar  data  obtained  on  meso-scale  of  the  spatial  length  of  the  front  boundary  of  the  stra- 
tocumulus  cloudiness  of  lower  level.  The  spatial-temporal  spectra  of  fluctuations  of  these  characteristics  are  analyzed. 
It  is  shown  that  one  can  select  the  characteristic  spatial  scales  of  optical  inhomogeneities  of  the  cloud  field  under 
study  with  greater  contrast  in  the  spectrum  of  the  gradient  of  the  scattering  coefficient. 


C2-44 

MULTIWAVE  TRACE  GAS  ANALYZER  BASED  ON  WAVEGUIDE  TUNABLE  C02-LASER 

A.I.  Karapuzikov, 1  G.G.  Matvienko,2  Yu.N.  Ponomarev,2  I.V.  Sherstov,1 
A.I.  Grishin,2  A.I.  Petrov,2  and  I.V.  Ptashnik2 

1 1nstitute  of  Laser  Physics  SB  RAS,  Novosibirsk,  Russia 
2Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
yupon@iao.  ru 

The  construction  and  characteristics  of  the  trace  gas  analyzer  with  the  distance  of  visibility  up  to  1  km  based  on 
the  compact  fast-tunable  continuous  waveguide  C02-laser  with  RF  excitation  is  described.  The  laser  is  provided  with 
the  changeable  active  elements  filled  up  by  gas  mixtures  with  various  isotopes  of  C02  molecule  that  essentially  in¬ 
creases  an  amount  of  laser  radiation  lines  and  number  of  gas  impurities  that  are  found  under  monitoring  of  a  similar  lidar. 

The  sensitivity  of  the  gas  analyzer  to  determine  the  concentration  of  small  molecules  (C2H4,  NH3,  O3  etc.)  and 
polyatomic  organic  compounds  with  unsolved  spectra  is  calculated. 

The  results  of  bench  tests  by  a  corner  reflector  and  top-target  are  presented. 


C2-45 

SIMULATION  OF  LIDAR  SOUNDING  OF  METEOPARAMETERS 
OF  THE  ATMOSPHERE  IN  THE  SPECTRAL  WINDOW  2-2.4  pM 

P.P.  Geiko,1  G.G.  Matvienko,2  O.A.  Romanovskii,2  and  O.V.  Kharchenko2 

1  Institute  of  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
2 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
roa@iao.  ru 

The  results  of  numerical  simulation  for  the  lidar  sounding  of  meteoparameters  of  the  atmosphere  by  the  method 
of  differential  absorption  in  the  spectral  window  2-2.4  pm  are  presented.  It  is  proposed  to  use  as  radiation  sources 
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the  solid-state  Ho2+  and  Er3+  ion  lasers  and  the  radiation  obtained  by  the  mixing  of  radiation  of  C02  laser  and  Er3+ 
laser  which  completely  overlaps  the  range  2-2.4  pm.  The  selection  of  absorption  lines  of  a  water  vapor  which  are 
suitable  for  the  sounding  of  profiles  of  temperature  and  humidity  in  the  lower  troposphere  is  carried  out.  The  sys¬ 
tematic  errors  of  reconstruction  of  temperature  profiles  are  analyzed.  Ii  is  shown  that  the  reconstruction  errors  for 
temperature  and  humidity  profiles  have  admissible  values  in  the  lower  troposphere. 


C2-46 

OPTOACOUSTIC  SOUNDING  OF  THE  ATMOSPHERIC  PARAMETERS 
AND  THE  CHANNEL  OF  HIGH-POWER  PULSED  LASER 
RADIATION  PROPAGATION  IN  THE  ATMOSPHERE 

L.G.  Shamanaeva 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 

Experimental  investigations  of  the  effect  of  sound  pulse  generation  accompanying  the  propagation  of  high-power 
pulsed  laser  radiation  in  the  atmosphere  were  started  at  the  IAO  SB  RAS  in  1986.  Based  on  these  investigations, 
optoacoustic  methods  of  sounding  of  the  atmospheric  temperature,  the  wind  velocity,  the  relative  humidity,  and  the 
number  density  of  micron  fraction  of  the  atmospheric  aerosol  were  suggested.  A  source  of  the  acoustic  signal  in  an 
optoacoustic  sounding  system  is  a  discrete  laser  spark  made  by  focusing  of  a  C02  laser  beam  into  the  atmosphere  at 
distances  of  up  to  500  m.  The  number  density  of  coarsely  dispersed  aerosols  was  determined  from  the  number  of 
pulses  in  the  laser  spark  acoustic  signal  whose  amplitudes  exceed  the  threshold  noise  level.  The  results  of  optoacous¬ 
tic  sounding  agree  well  with  the  microphysical  model  of  the  aerosol  atmosphere  for  Western  Siberia. 

When  the  laser  energy  density  is  below  the  threshold  level  of  laser  spark  formation,  the  acoustic  radiation  is  due 
to  laser-induced  thermal  expansion  of  the  propagation  medium.  Measurable  parameters  in  this  case  are  the  effective 
laser  beam  radius,  the  coefficient  of  laser  radiation  absorption,  and  the  total  laser  radiation  energy. 

An  analysis  of  the  characteristics  of  a  laser-induced  acoustic  signal  allows  also  the  breakdown  and  underbreak¬ 
down  regimes  of  laser  radiation  propagation  to  be  detected. 

An  additional  advantage  of  the  optoacoustic  sounding  system  is  its  capability  to  operate  simultaneously  with  a 
spectrochemical  lidar  which  analyzes  the  chemical  aerosol  composition  by  the  optical  emission  spectrum  of  the  laser 
spark.  This  allows  one  to  obtain  qualitatively  new  information  about  the  atmosphere  with  minimum  additional  expenses. 
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DOPPLER  MEASUREMENT  ACCURACY  OF  THE  WIND  PROFILE 
IN  THE  NONSTATIONARY  SIGNAL  REGIME 

A.P.  Shelekhov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
ash@iao.  ru 

In  this  paper  the  theoretical  approach  to  the  statistical  analysis  of  the  nonstationary  signal  of  the  pulsed  Doppler 
lidar  is  proposed.  The  equation  for  the  Doppler  shift  estimate  as  the  sum  of  the  regular  component,  the  non-Gaussian 
and  Gaussian  fluctuating  components  is  obtained.  It  shows  that  such  definition  of  the  Doppler  shift  estimate  corre¬ 
sponds  to  the  time  average  of  the  instantaneous  signal  frequency.  The  problem  of  the  measurement  of  the  average  and 
true  profiles  of  the  wind  velocity  is  discussed  for  the  different  stratification  of  the  atmospheric  turbulence. 
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VOLUME  ACOUSTIC  SCATTERING  IN  THE  OCEAN 


V.E.  Sklyarov  and  A.V.  Berezutskii 

Shirshov  Institute  of  Oceanology  RAS,  Moscow,  Russia 
vsklyarov@aport.  ru 

The  analyses  of  the  hydro  physical  and  acoustic  researches,  which  have  been  carried  out  in  the  different  regions 
of  the  northern  Atlantic,  are  resulted.  The  main  particulars  of  hydro  physical  structure  and  dynamic  formations  (cur¬ 
rents  jet,  fronts  and  eddies)  were  well  traced  on  the  acoustic  sounding  on  frequencies  12  and  24  kHz.  At  works  in 
the  Barents  Sea,  greatest  value  of  the  contrasts  in  a  field  of  volume  acoustic  scattering  were  watched  in  area  of  the 
Polar  front.  It  reached  maximum  ratings  15-20  dB  on  horizons  of  90-200  m.  Reference  width  of  the  meander  gradi¬ 
ent  zone  constitute  10-15  km,  which  corresponded  to  force  dissipation  spatial  gradients,  is  about  1-1.6  dB/km. 
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COMPARISON  ANALYSIS  OF  THE  STATISTICAL  FEATURES 
OF  THE  BIOOPTICAL  AND  HYDROLOGICAL  SEAWATER  PARAMETERS 

G.V.  Skorokhod,  O.A.  Bukin,  M.S.  Permyakov,  A.Yu.  Major,  and  T.I.  Tarkhova 

Nevcl’skoy  Far  East  State  Marine  Academy,  Vladivostok,  Russia 
o_bukin@mail.  ru 

The  results  of  the  experimental  measuring  of  the  biooptical  and  hydrological  parameters  space-time  distribution 
of  the  sea  water  in  the  upper  ocean  layer  arc  presented.  The  comparison  analysis  of  the  statistical  features  of  the  sea 
water  temperature  and  salinity  distribution  and  chlorophyll  A  fluorescence  induced  by  laser  radiation  are  described. 
The  data  were  obtained  in  some  scientific  trip  around  Pacific,  sea  of  Japan  and  sea  of  Okhotsk  during  1992-1993, 
1998-2000  years.  The  temperature,  salinity  and  the  laser  induced  fluorescence  spectra  of  the  sea  water  were  simulta¬ 
neously  measured  on  moving  ship  by  spipborne  laser  fluorometer. 
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EXPERIENCE  ON  LASER  SENSING  OF  THE  BAIKAL  WATER  FROM  THE  ICE  COVER 

G.P.  Kokhanenko,1  I.E.  Penner,1  V.S.  Shamanaev,1 
N.P.  Budnev,2  B.A.  Tarashchanskii,2  and  P.P.  Sherstyankin3 

1 1nstitute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
kokh@iao.  ru 

2 Scientific-Research  Institute  of  Applied  Physics  at  Irkutsk  State  University,  Irkutsk,  Russia 
3 Limnological  Institute  SB  RAS,  Irkutsk,  Russia 

An  experiment  on  laser  sensing  of  the  subsurface  layer  of  Baikal  water  has  been  carried  out  under  stationary 
conditions.  To  this  end,  the  lidar  developed  at  the  Institute  of  Atmospheric  Optics  of  the  SB  RAS  was  mounted  on 
the  ice  cover  of  lake  Baikal  in  the  vicinity  of  the  deep-water  neutrino  telescope  of  the  Scientific-Research  Institute  of 
Applied  Physics  at  Irkutsk  State  University.  Sensing  was  performed  through  the  hole  of  required  size  hacked  through 
ice.  The  optical  water  parameters  were  simultaneously  measured  with  the  submerged  transparency  meter  developed  at 
the  Limnological  Institute.  The  experiment  was  aimed  at  further  refinement  of  the  laser  sensing  method  and  investi¬ 
gations  of  the  applicability  limits  of  the  laser  sensing  equation  under  conditions  of  strong  multiple  scattering  and  the 
motion  of  hydrosols  under  the  ice  cover. 
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Session  C3.  AIRBORNE  AND  SPACEBORNE  LIDARS 
AND  THEIR  APPLICATIONS.  MODELS  OF  THE  ATMOSPHERE. 
LASER  BEAMS  ON  HIGH-ALTITUDE  PATHS 
IN  THE  ATMOSPHERE  AND  SPACE 


C3-01 

HOW  PRECISELY  AN  EQUATION  MUST  DESCRIBE  THE 
RETURN  SIGNAL  OF  A  SPACE-BORNE  LIDAR  SYSTEM  TO  ALLOW 
FOR  THE  RETRIEVAL  OF  CLOUD  PARAMETERS? 

A.  Borovoi,1  G.  Czerwinski,2  J.  Ding,3  U.  Oppel,2  and  L.  Xu3 

1 Institute  of  Atmospheric  Optics,  SB  RAS,  Tomsk,  Russia 
borovoi@iao.ru 

2 Institute  of  Mathematics,  L-M -University  of  Munich,  Munich,  Germany 
3 Satellite  Remote  Sensing  Laboratory,  Chengdu  College  of  Information  Engineering,  Chengdu,  China 

The  return  of  a  space-borne  lidar  system  contains  essential  contributions  of  high  orders  of  multiple  scattering. 
Hence,  methods  for  the  retrieval  of  cloud  parameters  from  such  returns  must  be  based  on  equations  which  take  into 
account  such  higher  orders  of  multiple  scattering.  The  more  precisely  this  is  done  the  more  complicated  these  equa¬ 
tions  will  be  and  the  less  chances  are  to  be  able  to  retrieve  the  parameters.  At  least  this  is  true  for  retrieval  proce¬ 
dures  which  are  based  on  solving  integro-differential  equations.  Hence,  in  such  a  case  it  is  necessary  to  use  simplified 
equations  to  describe  such  returns.  Such  simplified  equations  may  be  equations  which  introduce  a  correction  term 
into  the  classical  (single  scattering)  lidar  equation  or  which  take  into  account  one  or  two  orders  of  multiple  scatter¬ 
ing  only  or  which  have  the  form  of  some  sophisticated  exponential  series  including  knowledge  on  depolarization  for 
example.  Of  course,  it  is  necessary  to  check  the  validity  of  such  approximative  multiple  scattering  lidar  equations. 
This  is  done  by  comparing  results  of  simulations  based  on  these  equations  with  simulations  based  on  exact  multiple 
scattering  lidar  equations.  We  shall  do  this  for  a  variety  of  stratified  clouds  consisting  of  various  scatterers  and  mix¬ 
tures  of  scatterers  such  as  models  of  cirrus  clouds  (hexagonal  prisms,  dendrites,  bullet  rosettes),  aerosol  clouds  (ob¬ 
late  and  prolate  spheroids),  water  clouds  (haze,  Cl),  and  molecules.  The  results  of  this  comparison  shows  that  the 
contributions  of  multiple  scattering  are  underestimated  in  many  situations.  Hence,  the  range  of  validity  of  such  usu¬ 
ally  ill-posed  retrieval  procedures  has  to  be  examined  with  care. 


C3-02 

EYE-SAFE  LASER  TRANSMITTER  FOR  ATMOSPHERIC 
REMOTE  SENSING  APPLICATIONS 

U.N.  Singh 

NASA  Langley  Research  Center,  USA 
u.  n.  singh@larc.  nasa.  gov 

Space-based  lidar  remote  sensing  measurements  of  water  vapor,  carbon  dioxide,  and  wind  needs  the  laser  trans¬ 
mitters  to  be  highly  efficient  and  reliable,  conductively  cooled,  compact,  and  long  operating  lifetime.  Recent  ad¬ 
vancement  in  CW  and  Quasi-CW  laser  diodes  technologies  has  led  to  the  development  of  high-energy  diode-pumped 
solid-state  lasers,  which  have  the  potential  to  be  deployed  in  space  for  extended  period.  A  strong  effort  is  underway 
to  develop  eye-safe  solid-state  laser  for  multiple  lidar  applications.  The  concern  of  eye-safety  is  promoting  the  devel¬ 
opment  of  solid-state  eye-safe  laser  transmitters  in  mid-IR.  Using  the  non-linear  optical  devices,  such  as  optical  pa¬ 
rametric  oscillator  (OPO),  optical  parametric  amplifier  (OPA)  and  wave  mixing  technologies,  the  wavelength  cover¬ 
age  can  be  extended  and  can  be  tuned  to  target  the  different  atmospheric  constituents.  This  paper  will  review  the 
current  developments  and  the  future  technology  challenges  in  the  eye-safe  solid-state  lasers. 
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PROJECT  OF  LIDAR  INVESTIGATION  OF  THE  EARTH  FROM 
ONBOARD  THE  SMALL  SPACE  PLATFORMS 

G.G.  Matvienko 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
mgg@iao.ru 

Rich  experience  of  the  first  lidar  space  experiments  performed  in  the  Russian  Federation  and  the  U.S.  has  sup¬ 
ported  the  utility  of  the  use  of  space  lidars  for  monitoring  of  the  atmosphere.  Automated  artificial  Earth  satellites 
with  the  rigid  program  of  observations  can  be  mainly  used  for  monitoring  of  the  atmosphere.  At  the  present  time  in 
the  Rosaviakosmos  there  are  some  draft  projects  intended  for  tracking  the  aerosol  and  gas  anomalies  in  the  lower 
atmosphere  from  onboard  the  small  space  apparatus  (SSA).  As  a  rule,  the  SSA  platforms  are  put  into  orbit  at  a 
height  of  600  km  and  more.  Therefore  the  effective  power  of  the  created  space  lidars  should  be  high. 

This  paper  describes  the  two  projects  of  lidars  for  SSA-200.  One  of  the  projects  is  intended  for  monitoring  of 
aerosols  of  natural  and  technogenic  disasters.1  The  second  project  realizes  the  differential  absorption  methods  for 
determining  the  excess  of  hydrocarbon  contaminations  over  the  background  ones.  The  paper  analyzes  the  other  as¬ 
pects  of  laser  space  sensing  of  atmospheric  anomalies. 

1.  G.  Matvienko,  G.  Kokhanenko,  V.  Shamanaev,  V.  Alekseev,  Proc.  SPIE,  3494,  206-210  (1998). 
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METHOD  FOR  RECONSTRUCTION  OF  THE  HEIGHT  WIND  PROFILES 
FROM  THE  DATA  OF  SPACE  DOPPLER  LIDAR 

V.A.  Banakh,1  Ch.  Werner,2  N.P.  Krivolutskii,1 
I.  Leike,2  I.N.  Smalikho,1  and  J.  Streicher2 

institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
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2DLR  Institute  of  Atmospheric  Physics,  Wessling,  Germany 
Christian.  Werner@dlr.de 

New  method  has  been  proposed  for  reconstruction  of  height  profiles  of  wind  velocity  and  wind  direction  from  the 
data  of  space  scanning  coherent  Doppler  lidar.  The  approaches  used  before  are  based  on  the  following  procedure.  The 
height  profile  of  the  radial  component  of  wind  velocity  vector  is  obtained  from  the  temporal  series  of  echo-signal  samples. 
Then  the  height  profiles  of  wind  velocity  and  wind  direction  are  reconstructed  from  the  data  for  the  various  azimuth 
angles  of  scanning.  As  the  results  of  numerical  simulation  show,  such  an  approach  gives  large  error  at  low  signal-to- 
noise  ratio  and  allows  the  wind  profiles  to  be  reconstructed  with  required  accuracy  to  the  height  of  2-3  km  only. 

Our  method  is  based  on  accumulation  of  the  echo-signal  Doppler  power  spectra  measured  under  various  azimuth 
angles  of  scanning  and  subsequent  use  of  the  variation  principle  to  estimate.  The  Doppler  spectra  for  given  height 
are  summed  with  allowance  for  sounding  geometry.  Then  the  estimated  velocity  and  direction  values  are  determined 
from  the  obtained  two-dimensional  (velocity-direction)  distribution  of  accumulated  spectra  as  coordinates  of  maxi¬ 
mum.  Numerical  simulation  shows  that  the  use  of  this  technique  allows  the  height  wind  profiles  to  be  reconstructed 
up  to  the  height  of  -  20  km  with  acceptable  accuracy  even  for  SNR  =  10~3. 

The  research  was  supported  by  the  Russian  Foundation  for  Basic  Research  Grant  05-00-64033. 
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USING  SATELLITE  DATA  FOR  ESTIMATE  TEMPERATURE  CHARACTERISTICS 
OF  AIR  ON  THE  GROUND  LEVEL 

S.A.  Tashchilin  and  N.  A.  Abushenko 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
koshelev@iszf.  irk.  ru 

The  definition  of  the  temperature  characteristics  in  a  ground  stratum  of  air  is  of  interest  within  the  framework 
of  the  forecast  of  designated  fire  conditions  in  territory  of  the  large-scale  wood  arrays  of  territory  of  Siberia  and  Far 
East.  The  existing  network  of  meteorological  stations  in  territory  of  East  Siberia  and  Far  East  and  especially  in 


Session  C3 


northern  areas,  is  rather  unloaded,  and  consequently  the  rating  of  temperature  parameters  of  a  surface  of  a  land  and 
ground  stratum  of  air  in  enough  extensive  territory  is  made  approximately.  Usage  of  satellite  methods  of  observation, 
on  the  basis  of  the  data  optical,  microwave  and.  ranges  of  lengths  of  waves  can  appreciably  increase  efficiency  of 
solution  of  the  given  task. 

In  this  studying  the  daily  satellite  data  of  instruments  AVHRR  and  TOVS  (NOAA)  obtained  in  the  Center  of 
Remote  Sensing  were  used.  The  statistical  analysis  of  accuracy  of  restoring  of  temperature  of  air  and  temperature  of 
dew  point  under  the  information  of  the  data  of  instruments  in  matching  with  outcomes  of  ground  observations  on  30 
meteorological  stations  for  spring  -  summer  period  of  1998  in  limits  of  territory  of  Irkutsk  area  is  carried  out. 

As  a  result  of  researches  is  shown,  that  for  ideal  meteorologic  conditions  of  observations  (absence  of  a  cloud 
cover)  the  standard  deviation  (SD)  of  temperature,  restored  on  the  satellite  information,  has  made  under  the  data 
AVHRR  0.7  K,  under  the  data  TOVS  1.0  to  accordingly.  In  case  of  an  overcast  the  analysis  only  under  the  data  of 
instrumentation  TOVS/NOAA  was  conducted.  Thus  SD  has  made  about  3.5  K. 

As  a  result  of  operation  the  output  about  a  feasibility  of  the  satellite  information  for  operational  use  is  made  at 
the  prognosis  of  fire  danger  of  woods  on  the  basis  of  a  meteorologic  Nesterov  index 
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LIDAR  SIGNAL  IN  THE  DOUBLE  SCATTERING 
APPROXIMATION  AT  PARAMETRIC  SETTING 
OF  THE  SCATTERING  PHASE  FUNCTION 

V.V.  Bryukhanova  and  I.V.  Samokhvalov 

Tomsk  State  University,  Tomsk,  Russia 
leo@elefot.tsu.ru 

The  analytical  formulas  for  the  lidar  signal  from  far  cloud  formations  in  the  double  scattering  approximation  are 
presented.  It  is  shown  that  the  contribution  of  the  intensity  of  doubly  scattered  radiation  significantly  depends  on 
the  used  model  of  the  scattering  phase  function  for  the  same  class  of  atmospheric  aerosols. 
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NUMERICAL  SIMULATION  OF  DOPPLER  LIDAR  DETECTION 
OF  CLEAR  AIR  TURBULENCE 
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There  is  a  need  for  airline  industry  to  create  new  tools  for  forecasting,  detecting  and  avoiding  turbulence  in  or¬ 
der  to  increase  safety  of  flights,  since  turbulence  remains  the  leading  cause  of  flight  attendant  injuries.  Now  pilots 
have  no  defense  against  turbulence  -  especially  the  most  treacherous  type:  clear  air  turbulence.  It  is  necessary  to  col¬ 
lect  volumes  of  quantitative  data  on  the  size  and  magnitude  of  turbulence  field  in  atmosphere,  to  use  these  databases 
for  validating  the  modeling  and  improved  the  forecasting  of  the  heights  of  aircraft  cruises  which  are  dangerous  for 
flights,  to  elaborate  the  criteria  of  false  alarm  algorithm,  which  can  be  used  in  airborne  warning  systems.  The  prom¬ 
ising  tool  for  detection  of  wind  fields  is  Doppler  lidar.  Installed  on  aircraft  it  can  in  principle  measure  wind  velocity, 
wind  shear;  obtained  Doppler  lidar  data  permit  to  estimate  the  turbulence  strength,  the  length  of  small-scale  turbu¬ 
lent  phenomena. 

In  the  paper  the  possibility  of  detection  of  clear  air  turbulence  by  airborne  laser  Doppler  system  is  under  study 
by  means  of  numerical  simulation.  Simulation  of  lidar  signals  is  carried  out  for  different  signal-to-noise  ratio  and 
turbulence  strength  realized  in  a  free  atmosphere.  Information  about  the  turbulent  dissipation  rate  characterizing  the 
strength  of  clear  air  turbulence  we  obtained  from  Doppler  spectrum  width.  The  simulation  shows  that  this  approach 
is  sufficiently  effective  for  detection  the  turbulent  area  which  are  dangerous  for  flights. 

The  research  was  supported  by  Russian  Foundation  for  Basic  Research  Grant  00-05-64033. 
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COMPARATIVE  ANALYSIS  OF  POLARIZATION  CHARACTERISTICS 
OF  SCANNERS  FOR  AIRBORNE  LIDARS 

A.V.  Beresnev  and  A.A.  Tikhomirov 

Institute  of  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
tikhomirov@iom.  tsc.  ru 

Different  types  of  the  scanning  systems  applied  in  the  airborne  lidars  (optical  wedges,  rotating  diffraction  grids, 
rocking  and  rotating  mirrors)  introduce  a  distortion  into  the  polarization  state  of  the  transferred  radiation  fluxes  at 
the  change  of  the  angles  of  incidence  on  the  active  element. 

The  paper  presents  the  results  of  theoretical  estimations  of  the  polarization  state  of  radiation  for  the  scanners  of 
the  available  lidar  systems:  MAKREL-2  (optical  wedges),  LASAL  (rocking  mirror)  and  HARLIE  (rotating  diffrac¬ 
tion  grid).  The  estimates  were  performed  for  the  characteristic  ranges  of  variation  of  the  angles  of  incidence  and 
reflection  of  the  optical  radiation.  The  results  have  shown  that  the  principal  depolarizing  element  in  the  LASAL  sys¬ 
tem  are  two  mirrors;  the  depolarization  effect  appears  in  the  HARLIE  system  on  the  mirror  and  diffraction 
grid;  and  the  double  optical  cline  in  the  depolarizing  element  in  the  MAKREL  system.  From  the  standpoint  of  opti¬ 
mality  of  the  polarization  characteristics,  the  MAKREL-2  lidar  based  on  two  optical  dines  has  the  best  polarization 
characteristics. 
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LIDAR  MEASURMENTS  OF  TIME  VARIATIONS 
OF  THE  VOLUMETRIC  BACKSCATTERING  COEFFICIENT 

B.T.  Tashenov,  V.A.  Filippov,  and  R.V.  Filippov 

Fesenkov  Astrophysical  Institute,  Almaty,  Kazakhstan 
filippov_romanv@mail.  ru 


In  solving  problems  connected  with  the  usage  of  the  systems  of  distance  optical  sensing  working  through  the 
atmosphere  it  is  necessary  to  determine  the  influence  of  change  of  optical  properties  of  the  atmosphere. 

In  this  matter  the  investigations  of  the  variations  of  the  volumetric  backscattering  coefficient  on  fixed  altitudes 
were  continued. 

For  the  realization  of  the  measurements  we  used  a  lidar  with  wavelength  532  nm.  As  a  receiving  antenna  of  the 
lidar  a  telescope-reflector  with  efficient  mirror  surface  1.2  m  in  diameter  was  used. 

The  aim  of  the  present  work  was  to  analyze  more  in  detail  the  oscillations  of  the  volumetric  backscattering  coef¬ 
ficient  in  laser  sensing  of  the  atmosphere  that  were  discovered  earlier  on  the  altitudes  10-80  km.  For  the  analysis 
were  taken  the  layers  with  thickness  from  0.9  to  70km.  The  period  of  the  revealed  perturbations  was  2. 5-3.0  hours 
and  was  seen  better  when  the  thickness  of  the  investigated  layer  was  higher.  For  the  thick  layers  these  periods  are 
seen  relatively  clear. 

The  possible  causes  of  the  revealed  oscillations  are  discussed. 
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POLARIZING  CHARACTERISTICS  OF  DOUBLE 
SCATTERING  RADIATION  FROM  DROP 
AND  CRYSTAL  CLOUDS 

I.V.  Samokhvalov,  V.V.  Bryukhanova,  and  P.V.  Kryganov 

Tomsk  State  University,  Tomsk,  Russia 
leo@elefot.  tsu.  ru 

The  results  of  account  of  the  Stocks  vector  of  the  double  scattering  radiation  for  water  clouds  of  various  phase 
structures  are  given.  As  the  basis  is  taken  the  equation  of  laser  sensing  in  double  scattering  approach  consider 
polarization. 
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EMPIRICAL  MODEL  OF  THE  SPECTRAL  BEHAVIOR  OF  THE  AEROSOL  OPTICAL 
THICKNESS  OF  THE  ATMOSPHERE  IN  THE  WAVELENGTH  RANGE  0.44  TO  12  pM 

N.N.  Shchelkanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
snn@iao.ru 

When  solving  the  problems  of  propagation  of  the  optical  radiation  on  horizontal  and  slant  path,  it  is  necessary 
to  have  the  data  on  the  value  of  the  aerosol  optical  thickness  of  the  atmosphere  and  its  spectral  behavior.  Calcula¬ 
tions  of  the  aerosol  optical  thickness  of  the  atmosphere  in  visible  and  IR  wavelength  ranges  are  carried  out,  as  a  rule, 
using  the  regional  one-parameter  models,  where  the  input  parameter  usually  is  the  aerosol  optical  thickness  of  the 
atmosphere  at  one  wavelength  in  visible  range.  The  first  two-parameter  model  of  aerosol  extinction  in  atmospheric 
hazes  was  proposed  in  Ref.  1,  where  the  input  parameters  are  the  aerosol  extinction  coefficients  at  the  wavelengths  of 
0.48  and  0.69  pm. 

The  model  providing  for  calculation  of  the  aerosol  optical  thickness  of  the  atmosphere  in  the  wavelength  range 
0.44  to  12  pm  is  proposed  in  the  paper.  The  input  parameters  of  the  model  are  the  measured  or  set  values  of  the  aero¬ 
sol  optical  thickness  in  the  wavelength  range  0.4  to  1  pm.  The  proposed  model  is  universal,  i.e.  applicable  for  all 
types  of  the  optical  weather  and  different  climatic  zones. 

1.  N.N.  Shchelkanov  and  Yu. A.  Pkhalagov,  Atmos.  Oceanic  Optics  12,  N°  12,  1089-1092  (1999). 
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Session  C4.  OPTICAL  AND  MICROPHYSICAL  PROPERTIES 
OF  ATMOSPHERIC  AEROSOL  AND  SUSPENSION  IN  WATER  MEDIA 


C4-01 

ASSESSMENT  OF  OPTICAL  CHARACTERISTICS  OF  ATMOSPHERE 
AND  OCEAN  BY  DATA  FROM  SATELLITE  OCEAN  COLOR  SENSORS 

O.V.  Kopelevich 

Shirshov  Institute  of  Oceanology  RAS,  Moscow,  Russia 
oleg@sio.rssi.ru 

At  present  there  are  half  a  score  of  satellite  ocean  color  sensors  being  in  operation  or  prepared  for  launch;  they 
offer  strong  possibilities  of  providing  data  on  spatial  and  temporal  variability  of  various  characteristics  of  atmosphere 
and  ocean,  primarily  of  the  optical  ones.  As  of  now,  data  from  the  satellite  scanner  SeaWiFS  (Sea-viewing  Wide 
Field-of-view  Sensor)  are  in  most  common  use;  they  have  been  available  since  September  1997.  The  possibilities  and 
problems  of  retrieval  of  optical  characteristics  of  atmospheric  aerosol,  cloudiness,  and  sea  water  from  SeaWiFS  data 
are  considered.  The  algorithms  developed  in  the  P.P. Shirshov  Institute  of  Oceanology  Russian  Academy  of  Sciences 
are  presented  as  well  as  some  results  of  their  validation  by  data  of  field  measurements.  The  examples  of  spatial  dis¬ 
tributions  and  seasonal  changeability  of  aerosol  optical  thickness  and  seawater  optical  characteristics  derived  from 
SeaWiFS  data  are  given. 
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ABOUT  OPTICAL,  THERMAL  AND  DYNAMIC  STRUCTURE 
OF  COASTAL  WATERS  OF  LAKE  BAIKAL  (DATA  1994,  1999) 

P.P.  Sherstyankin,  M.N.  Shimaraev,  V.V.  Khokhlov, 

V.N.  Sergeeva,  and  V.N.  Drozdov 

Limnological  Institute  SB  RAS,  Irkutsk,  Russia 
ppskerst@lin.  irk.  ru 

On  optical  and  thermal  structures  of  coastal  waters  made  on  solve  of  front  to  a  grid  of  stations,  as  show  obser¬ 
vation,  for  example,  on  a  section  Maritui  -  Solzan  on  October  21,  1994  (Sherstyankin,  Shimaraev,  Khokhlov  et  al., 
1998),  show  a  close  vicinity  of  areas  of  upwelling  and  downwelling.  For  an  explanation  of  such  phenomenon  on  the 
same  temperature  data  the  currents  were  designed  by  a  dynamic  method  Zubov,  Mamaev  (1956)  under  the  program 
prepared  for  the  personal  computer.  The  analysis  of  currents  has  shown,  that  waters  located  from  the  coastal  party  of 
front,  have  anticyclonic  vortices,  and  from  the  lake  party  have  cyclonic  vortices.  Taking  into  account,  that  anti- 
cyclonic  vortices  cause  on  periphery  upwellings,  and  cyclonic  vortices  -  downwelings,  in  places  them  convergence 
upwellings  and  downwellings  are  in  the  vicinity,  that  corresponds  as  theoretical  performances  (Sherstyankin,  Kui- 
mova,  Minenko,  1995),  and  observations  (Sherstyankin,  Shimaraev,  Khokhlov  et  al.,  1998). 

Anticyclonic  vortices  of  coastal  area  is  kept  as  well  in  winter  time  under  ice,  as  it  is  shown  by  accounts  of  cur¬ 
rents  by  a  dynamic  method  in  March,  1999  at  cape  Ivanovsky  in  Southern  Baikal. 

The  work  is  support  by  the  grants  of  Administration  of  Irkutsk  area  No.  39  and  RFBR  No. 00-05-65058. 
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INFORMATION  CONTENT  OF  SPECTRA  OF  FACTORS 
OF  BRIGHTNESS  FOR  WATER  ECOSYSTEMS 

B.L.Sukhorukov  and  I.V. Novikov 

Institute  of  Water  Problems  RAS,  Rostov-na-Donu,  Russia 
bml@icomm.ru 

The  optical  spectra  of  radiation  rising  from  water  are  determined  by  the  optically  active  components  (OAC) 
which  are  present  in  water.  The  components  changing  the  complex  refractive  index,  its  real  and  (or)  imaginary  parts 
relate  to  such  components.  A  difficulty  to  obtain  an  information  on  the  concentrations  of  all  OAC  consists  of  that 
the  partial  contributions  of  OAC  in  the  spectrum  intensity  are  non-comparable  by  their  magnitude.  The  OAC 
concentrations  appreciably  determining  a  state  of  ecosystem  make  the  very  small  contribution  into  the  total  spectrum 
intensity  and  are  disguised  by  such  OAC  as  the  mineral  suspended  substances  and  organic  solutes,  and  chlorophyll  of 
phytoplankton.  The  method  to  solve  this  situation  by  the  introduction  of  a  concept  of  the  space  of  optical  conditions 
(SOC)  and  a  change  to  magnitudes  describing  an  optical  condition  of  water  ecosystems1  (OCWS)  is  proposed. 

The  problems  connected  with  the  topology  of  three-dimensional  SOC  constructed  by  the  data  of  model  calcula¬ 
tions  are  considered  in  the  paper.  The  investigations  connected  with  its  completeness  and  stability  have  been  carried 
out.  For  the  graduation  of  SOC  the  families  of  isopleths  in  two-dimensional  projections  have  been  constructed.  The 
analysis  of  experimental  OCWS  of  certain  water  objects  of  the  surface  waters,  and  also  of  artificial  water  ecosystems 
in  this  space  has  been  carried  out.  It  is  shown  that  the  information  content  of  the  factors  of  brightness  of  water  ob¬ 
jects  is  determined  by  an  integrated  condition  of  ecosystem.  Concentrations  of  separate  OAC  can  be  determined  with 
the  adequate  accuracy  in  particular  cases  only. 

1.  B.L.  Sukhorukov,  G.P.  Garbuzov,  and  A.M.  Nikanorov.  Vodnye  resursy  27,  Ns  5,  579-588  (2000). 
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Conservation  of  biological  and  mineral  resources  oceans,  lakes  and  rivers,  their  protection  from  man-made  injec¬ 
tion  of  pollutants  as  well  as  contamination  control  came  for  the  humanity  one  of  the  important  tasks  today.  In  spite 
of  numerous  investigations  some  of  the  aspects  of  this  problem  remain  underdeveloped.  It  is  the  determination  of  the 
contribution  of  potential  dangerous  chemical  pollutants  as  metals  and  their  oxides  in  the  optical  characteristics  of 
aqueous  media  and  the  search  of  natural  indicators  (algae,  animals,  plants)  of  optical  properties  sensitive  to  the  pres¬ 
ence  of  heavy  metals. 

Analysis  of  references  of  phytoindication  of  heavy  metals  contamination1  evidences  to  the  availability  of  435-670 
nm  spectral  region  for  heavy  metal  identification  (copper,  zinc,  iron,  manganese)  .  Use  of  see  water  optical  proper¬ 
ties  models  in  this  spectral  range,  taking  into  account  the  absorption  of  pure  water,  chlorophyll  and  yellow  substance 
say  about  the  possibility  to  measure  copper  volume  concentration  down  to  10  pg  per  m3  (X  =  570  nm).  Use  of  natural 
indicators  will  allow  one  to  increase  the  sensitivity  of  the  method.  To  analyze  optical  characteristics  of  aqueous  me¬ 
dia  and  natural  indicators  should  take  into  account  that  heavy  metals  are  luminescence  killers  (iron,  copper)  to  be 
used  for  their  identification. 

The  approach  under  review  can  be  widely  adopted  for  remote  monitoring  of  the  aqueous  media  and  assessment  of 
purification  systems  working  efficiency. 

1.  A. A.  Buznikov,  N.V.  Alekseeva-Popova  et  al,  Journ.  Optical  Tech.  66,  JM?  8,  19-23  (1999). 
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B.A.  Tarashansky,  N.M.  Budnev,  and  R.R.  Mirgasov 

Applied  Physics  Institute  of  Irkutsk  State  University,  Irkutsk,  Russia 
tarash@api.isu.runnet.ru 

New  methods  of  a  remote  control  of  natural  waters  chemical  and  biological  composition  become  more  and 
more  actual.  Size  of  an  information  obtained  using  instruments  situated  on  satellites  and  aircrafts  increase  con- 
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stantly.  Nevertheless,  high-quality  interpretation  of  such  data  is  difficult  without  measurements  of  inherent  optical 
properties  (IOP)  in  situ. 

For  analysis  of  data  coming  from  deep  underwater  Neutrino  Telescope  NT-200  situated  on  South  Baikal  one 
have  to  have  information  about  IOP  as  well.  We  have  designed  a  new  method  and  have  constructed  an  instrument 
for  measurement  of  light  absorption,  direct  and  backscattering  spectrums  in  water.  The  device  have  been  installed  at 
mooring  at  1000  m  depth,  it  calibration  is  made  in  situ  without  any  preliminary  precise  tuning.  A  methodical  error 
of  absorption  and  direct  scattering  factors  measurements  does  not  exceed  1%  for  wide  range  of  parameters. 

The  method  allows  to  estimate  concentrations  of  dissolved  and  suspended  fractions  of  organic  mater  and  to 
observe  processes  of  their  mutual  transformations  and  sedimentation.  Our  preliminary  data  shows  on  a  high  spatial 
and  temporal  variability  of  direct  and  back  light  scattering  spectrum  of  Baikal  water.  It  concerns  both  absolute  val¬ 
ues  of  IOP  and  spectrum  shape. 


C4-06 

INFLUENCE  OF  CLOUD  MICROPHYSICAL  CHARACTERISTICS 
ON  SOLAR  RADIATION  TRANSFER  IN  THE  ATMOSPHERE 

M.V.  Shatunova 

Hydrometeorological  Research  Center  of  Russia,  Moscow,  Russia 
ldmitr@mecom.ru 

Algorithm  for  calculation  optical  properties  of  water  and  ice  clouds  is  developed. 

Cloud  absorption  and  scattering  coefficients  were  calculated  in  dependence  of  cloud  water  content  values  and 
particle  effective  radius,  taking  into  account  evolution  of  cloud  particle  size  distribution  function.  Extinction  and 
absorption  efficiency  factors  were  calculated  using  approximate  formula  of  K.S.  Shifrin  and  G.  Van  de  Hulst.  Cloud 
extinction  and  absorption  coefficients  were  compared  with  results  based  upon  Mie  theory. 

For  cloud  particles  size  distribution  function  the  gamma-function  was  used  with  parameters  depended  upon  the  cloud 
phase.  These  parameters  are  determined  by  changes  in  radius  of  particles  due  to  coagulation  and  sublimation  processes. 

Dependence  of  cloud  absorption  values  upon  cloud  microphysical  parameters  is  investigated.  Maximum  absorp¬ 
tion  and  minimum  albedo  values  appear  under  the  definite  combination  of  cloud  water  content,  particle  concentration 
and  radii  interval. 

Numerical  experiments  showed  that  variation  of  liquid  cloud  optical  depth  within  the  limit  of  20-30  leads  to 
decrease  of  the  surface  radiation  budget  up  to  50%  and  to  increase  of  the  whole  atmosphere  flux  divergence  up  to  40%. 

The  influence  of  cloud  microphysical  and  optical  properties  on  the  radiation  characteristics  of  the  atmosphere  is 
investigated. 


C4-07 

AEROSOL  RETRIEVAL  FROM  COMBINED  SPECTRAL  EXTINCTION 
AND  AUREOLE  MEASUREMENTS 

M.A.  Sviridenkov 

Obukhov  Institute  of  Atmospheric  Physics  RAS,  Moscow,  Russia 
misv@mail.  ru 

One  of  the  main  difficulties  in  interpreting  of  the  clear  sky  radiance  measurements  is  deriving  the  aerosol  phase 
function  from  the  measured  sky  brightness.  Correct  retrieval  of  the  single  scattering  needs  knowledge  of  the  sky  radiance 
in  the  whole  range  of  the  scattering  angles.  This  is  impossible  for  small  solar  zenith  angles.  In  the  present  work,  the 
ways  to  solve  (or  avoid)  this  problem  for  aureole  measurements  using  spectral  aerosol  extinction  data. 

Aerosol  optical  thickness  (AOT)  in  visible  and  near-IR  is  determined  mostly  by  submicron  aerosol  fraction  (ex¬ 
cept  for  the  situations  with  extremely  high  coarse  aerosol  loading  like  a  dust  storm).  This  fraction  is  also  predomi¬ 
nant  in  the  side  scattering.  So,  the  single  scattering  phase  function  can  be  derived  from  the  spectral  AOT  by  means 
of  inversion  and  following  Mie  calculations  for  retrieved  submicron  aerosol.  For  rough  estimations,  it  is  sufficient  to 
calculate  the  Angstrom  exponent  and  take  the  phase  function  for  the  corresponding  power  law  distribution.  Analysis 
of  the  model  and  derived  from  the  experimental  data  size  spectra  showed  that  inversion  of  the  spectral  extinction 
allows  to  recover  the  phase  function  in  the  angular  range  30-150  deg.  with  accuracy,  comparable  with  the  measure¬ 
ment  accuracy.  The  phase  function  obtained,  gives  the  information  needed  for  the  account  of  the  multiple  scattering 
in  the  aureole  region.  The  asymmetry  of  clear  sky  radiance  due  to  multiple  scattering  is  much  less  than  for  single 
scattering.  Numerical  simulations  showed  that  aerosol  size  spectra  retrieved  from  measured  and  single  scattered  aure- 
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ole  radiance  differ  only  in  the  region  of  small  particles  (less  than  wavelength).  Thus,  the  aerosol  size  distribution  can 
be  obtained  as  a  combination  of  the  results  of  the  inversion  of  AOT  (submicron  fraction)  and  aureole  brightness 
(coarse  fraction).  The  limits  of  applicability  of  the  approaches  proposed  are  discussed.  The  examples  of  the  results 
obtained  for  different  model  and  experimental  size  distributions  are  given. 


C4-08 

CARBONACEOUS  PARTICLES  IN  THE  URBAN  ATMOSPHERE 

Wang  Gengchen,1  Kong  Qinxin,1  Gu  Zhifang,1  Wan  Xiaowei,1  and  A.S.  Emilenko2 

institute  of  Atmospheric  Physics  CAS,  Beijing,  China 
wanggc@mimi.  cnc.  ac.  cn 

2Obukhov  Institute  of  Atmospheric  Physics  RAS,  Moscow,  Russia 

Presence  of  carbonaceous  particles  in  the  atmosphere  not  only  strongly  pollutes  the  air  quality  but  also  affects 
some  important  physical,  chemical  and  photochemical  processes  in  the  atmosphere,  in  particular,  affects  the  optical 
properties  of  aerosol  in  the  atmosphere.  Carbon  particles  have  a  larger  imaginary  part  of  the  particle  refi active  in¬ 
dexes,  and  as  a  result,  variation  of  the  imaginary  part  of  particles  may  affect  directly  on  the  single  scattering  albedo, 
on  the  asymmetrical  scattering  factor  and  other  scattering  parameters. 

Concentration  of  carbon  particles  in  the  urban  atmosphere  in  Beijing  was  measured  during  period  of  1990  2000. 
Results  show  that  concentration  of  carbonaceous  particles  in  the  urban  atmosphere  varies  in  quite  large  lange.  Ac¬ 
cording  to  measured  data  obtained  during  1996 — 2000,  daily  average  concentration  of  carbon  particles  in  atmosphere 
in  Beijing  is  ranging  from  about  2.0  to  72.0  pg/m3,  maximum  instantaneous  value  of  the  carbon  particle  concentra¬ 
tion  of  135  pg/m3  was  observed  during  the  observation  period,  while  minimum  carbon  particle  concentration  of 
about  0.2  pg/m3  which  was  observed  under  favorable  meteorological  conditions  can  be  considered  as  a  background 
concentration  of  carbonaceous  particles  in  atmosphere  in  Beijing.  Moreover,  results  also  demonstrate  that,  on  an  av¬ 
erage,  carbon  particles  are  accounted  for  10 — 15%  to  total  aerosol  in  the  atmosphere  showing  necessity  to  take  carbon 
particles  into  account  in  lidar  monitoring  the  urban  atmosphere. 


C4-09 

ANALYSIS  OF  DAY  SKY  SPECTRAL  BRIGHTNESS 
IN  NEPHELOMETRIC  ANGLES  OF  SCATTERING 

V.N  Korovchenko, 1  V.K.  Oshlakov,2 
V.E.  Pavlov,3  and  A.S.  Shestukhin4 

lAbai  Kazakh  State  Pedagogical  University,  Alma-Ata,  Kazakhstan 
2 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
3 Institute  for  Water  and  Environmental  Problems  SB  RAS,  Barnaul,  Russia 

pavlov@iwep.secna 

4Polzunov  Altai  State  Technical  University,  Barnaul,  Russia 


Regional  optic  atmosphere  models  are  widely  used  in  climatology,  environmental  sciences,  remote  sensing,  etc. 
In  case  of  considering  optic  properties  of  atmosphere  on  the  whole,  its  parameters  can  be  defined  due  to  observations 
of  atmosphere  spectral  transparency  and  the  sky  brightness  in  daytime.  Among  these  are  aerosol  optic  depth  of  scat¬ 
tering  and  light  absorption  as  well  as  scattering  indicatrices.  Tools  of  conception  on  radiation  transport  used  for  ex¬ 
perimental  data  analysis  make  possible  to  solve  inverse  problems.  The  most  advanced  and  promising  methods  are  it¬ 
eration  ones  developed  by  the  Computer  Center  Academy  of  Sciences  (Novosibirsk).  Inverse  problem  solving  can  be 
augmented  by  including  empiric  regularities  obtained  under  the  sky  brightness  observations.  Probably,  empiric  regu¬ 
larities  have  their  own  regional  characteristics. 

With  this  in  mind  experimental  sets  of  absolute  brightness  indicatrices  /( (p)  in  Solar  almucantar  within  the  wave 
length  range  from  332  up  to  1100  nm  obtained  in  south-east  Kazakhstan  were  analyzed.  Substitution  of 
2 it  J/fcp)  sincp  d(p  (integration  within  0-180°)  applied  to  solve  inverse  problem  for  kf((pf)  values  for  nephelometric 
angles  <pf  =  30,  40  end  60°  has  been  studied.  The  possibility  of  substitution  is  of  fundamental  importance  for  small 
Solar  zenith  distances  Z,  since  maximum  angle  of  scattering  <pmax  is  restricted  to  (pmax  =  2Z  and  some  uncertainties 
under  integral  calculation  occur.  Substitution  errors,  when  one,  two  or  tree  angles  q>;  are  in  use,  have  been  estimated. 
The  results  obtained  allow  to  extend  the  procedure  of  inverse  problem  solving  to  small  Z  >  45°  (previously  Z  was 
commonly  restricted  to  75-80°). 
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SEASONAL  DYNAMICS  OF  THE  AEROSOL  EXTINCTION  COEFFICIENTS 
IN  THE  HAZES  OVER  WEST  SIBERIA 

V.N.  Uzhegov  and  Yu. A.  Pkhalagov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
pkhalagov@iao  ru 


Three  arrays  of  the  aerosol  extinction  coefficients  a(\)  in  the  wavelength  range  X  =  0.44  -  12  pm  obtained 
in  round-the-clock  measurements  on  the  long  near-ground  path  in  the  region  of  Tomsk  in  spring-summer,  summer 
and  autumn  of  1998  are  analyzed  in  this  paper.  The  arrays  included  115,  290,  and  311  spectra  a(A.),  respectively. 
The  analysis  of  mean  spectra  aO.)  and  eigenvectors  of  autocorrelation  matrices  for  these  arrays  was  carried  out. 
It  is  shown  that  there  is  the  pronounced  seasonal  dynamics  of  the  value  and  spectral  structure  of  the  aerosol  extinc¬ 
tion  coefficients  in  hazes.  It  is  the  most  well  seen  when  passing  from  summer  to  autumn.  The  maximum  variations 
of  the  coefficients  a(\)  are  observed  in  IR  range,  while  in  visible  wavelength  range  they  are  very  close  to  each 
other.  The  spectral  dependencies  of  the  aerosol  extinction  coefficients  in  spring-summer  (June)  and  summer  (July  - 
first  half  of  August)  hazes  are  practically  similar  are  differ  only  in  the  level  of  extinction  that  is  formed  by 
coarse  particles. 

Analysis  of  the  spectral  structure  of  the  first  eigenvector  of  the  autocorrelation  matrix  of  the  coefficients  a(X)  in 
the  hazes  of  the  selected  seasons  also  shows  the  significant  difference  of  autumn  hazes  from  two  other  seasons. 


C4-11 

ADVANTAGES  OF  USING  CIRCULAR  POLARIZED  LIGHT 
IN  LASER  SENSING  OF  CRYSTAL  CLOUDS 

B.V.  Kaul,1  D.N.  Romashov,1  and  I.V.  Samokhvalov2 

1  Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
kaul@iao.ru 

2Tomsk  State  University,  Tomsk,  Russia 
leo@elefot.  tsu.  ru 

We  analyze  the  results  of  lidar  measurements  of  the  backscattering  phase  matrices  (BSPM)  of  crystal  clouds  and 
theoretically  calculated  BSPMs  of  ensembles  of  hexagonal  plates  and  columns  of  water  ice.  Our  analysis  shows  that 
in  sensing  crystal  clouds  when  only  light  with  one  polarization  state  is  available  the  circularly  polarized  light  ought 
to  be  preferred. 


C4-12 

LIGHT  SCATTERING  ON  ICE  CRYSTALS 
OF  CIRRUS  CLOUDS:  JONES  MATRIX 

A.G.  Borovoi,1  I.A.  Grishin,1  and  U.G  Oppel2 

1 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
borovoi@iao.ru 

2 Institute  of  Mathematics,  L-M -University,  Munich,  Germany 

Light  scattering  on  crystal  particles  of  cirrus  clouds  is  described  with  good  accuracy  by  geometric  optics  equa¬ 
tions.  In  numerical  calculations  it  is  realized  by  the  ray  tracing  method.  However,  the  majority  of  authors  apply  the 
ray  tracing  method  not  to  the  electromagnetic  field,  but  to  its  squared  values,  for  example,  to  the  Stokes  parameters. 
Such  an  approach  significantly  simplifies  the  algorithms  for  calculation,  but  the  obtained  Muller  matrix  does  not 
takes  into  account  such  wave  effects  as  diffraction  and  interference.  The  ray  tracing  method  is  applied  in  this  paper 
directly  to  the  electromagnetic  field,  that  gives  the  Jones  matrix  for  the  scattered  field.  As  result,  two  scattering 
phase  matrices  (Muller  matrices)  are  obtained,  called  the  pure  and  mixed  matrix,  respectively,  where  the  pure  Mul¬ 
ler  matrix  is  obtained  from  summing  the  squared  values  of  the  field.  The  question  is  posed:  what  of  the  matrices  is 
measured  at  laser  sounding  of  cirrus  clouds? 
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ABOUT  MODELING  THE  EFFECT  OF  HUMIDITY 
ON  THE  AEROSOL  OPTICAL  CHARACTERISTICS  USING  WIDE 
LOGNORMAL  PARTICLE  SIZE  DISTRIBUTIONS 

M.V.  Panchenko,  V.V.  Pol’kin,  and  S.A.  Terpugova 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk 
pmv@iao.  ru 

Submicron  particles  play  principal  role  in  formation  of  the  atmospheric  aerosol  optical  properties  in  the  visible 
wavelength  range,  the  particles  of  other  fractions  make  the  smaller  contribution.  So,  when  reconstructing  the  micro¬ 
physical  characteristics  from  the  data  of  optical  measurements  in  the  visible  wavelength  range,  one  often  have  to 
describe  the  particle  size  distribution  function  in  the  form  of  wide  lognormal  distribution  of  submicron  pai tides,  the 
boundaries  of  which  cover  the  part  of  microdisperse  and  coarse  fractions.  Indeed,  such  a  distribution  well  describes  a 
certain  image  of  the  really  observed  aerosol  microstructure,  if  the  data  have  been  averaged  over  a  large  set  of  various 
atmospheric  situations.  At  the  same  time,  physics  of  the  processes  occurring  in  the  atmosphere  far  from  the  sources  of 
aerosol  and  aerosol-forming  substances,  as  a  rule,  does  not  permit  simultaneous  long-term  existence  of  great  quan¬ 
tity  of  submicron  and  microdisperse  particles.  Hence  it  follows  that  it  is  less  probable  to  observe  the  situation  in  the 
local  volume  of  the  real  «background»  atmosphere,  which  were  corresponding  to  the  model  image  of  microphysical 
characteristics  in  the  particle  size  range  intermediate  between  microdisperse  and  submicron  fractions.  The  defect  of 
such  a  representation  of  the  microstructure  is  less  noticeable  when  describing  the  energetic  parameters  of  the  scat¬ 
tered  radiation  in  the  visible  wavelength  range.  Another  matter  is  when  the  microphysical  model  supposes  to  describe 
the  change  of  the  optical  characteristics,  for  example,  under  the  effect  of  relative  humidity  of  air,  the  increase  of 
which  can  displace  the  small  particles,  earlier  weakly  noticeable,  to  the  range  of  the  optically  active  ones.  In  this 
case  all  errors  in  approximation  of  the  size  distribution  function  in  this  size  range  can  seriously  damage  the  pattern  of 
transformation  of  the  angular  polarization  characteristics. 

When  introducing  the  block  of  the  effect  of  humidity  into  the  model,  we  have  developed  some  methods  for  de¬ 
creasing  the  effect  of  these  errors.  They  are  described  in  the  paper. 


C4-14 

LIGHT  SCATTERING  BY  MIXED  CLOUDS 
A.G.  Petrushin 

Institute  of  Experimental  Meteorology,  SPA  "Typhoon" ,  Obninsk,  Kaluga  region,  Russia 

las@iem.obninsk.ru 

The  phase  scattering  functions  P(0)/4n  by  mixed  clouds  were  investigated.  A  model  of  a  mixed  cloud  micro¬ 
structure  under  its  spatial  homogeneity  is  presented.  For  the  mixed  cloud  microstructure  model  the  expressions  were 
used  that  connect  the  ratio  of  droplets  liquid  water  content  to  the  crystals  ice  content  (t)  with  the  ratio  of  scattering 
efficiencies  for  these  fractions  ( q )  for  mixed  clouds.  The  />(0)/4ti  calculations  for  the  crystalline  fraction  of  a  mixed 
cloud  for  the  microstructure  model  were  made  with  the  calculation  methods  of  Ref.  1,  and  for  the  P(Q)l 4n  calcula¬ 
tions  for  the  droplet  fraction  the  method  based  on  the  well-known  Mie-Lorentz  theory  was  used.1 2  Using  the  sug¬ 
gested  expressions  and  Sundqvist's  approximation  for  the  calculation  of  t  for  the  mixed  cloud  depending  on  the 
cloud  temperature  within  the  cloud  layer  T3,  P(Q)/4n  for  different  values  of  T  were  obtained.  This  work  was  sup¬ 
ported  by  the  Russian  Foundation  for  Basic  Research  (grant  No.  00-05-64571a). 

1.  A.G.  Petrushin,  Optical  radiation  scattering  and  absorption  in  a  crystalline  cloud  medium.  Problems  of  Clouds 
Physics.  Ed.  L.P.  Semenov,  St.  Peterburg,  Hydrometeoizdat,  118-149,  1998. 

2.  H.C.  Van  de  Hulst,  Light  scattering  by  small  particles,  Wiley,  New-York,  1957. 

3.  H.  Sundqvist,  Beitr.  Phys.  Atm.,  N°  66  (1993). 
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COMBINED  (SPECTRAL  AND  LANGMUIR)  METHOD  FOR  DETECTION 
OF  WATER  BASINS  CONTAMINATED  BY  OIL  PRODUCTS 

M.I.  Allenov,  V.G.  Biryukov,  N.D.  Tretiakov,  and  S.G.  Yudin 

Institute  of  Experimental  Meteorology,  SPA  "Typhoon",  Obninsk,  Kaluga  region,  Russia 

post@typhoon.  obninsk.  org 

Plant  “Volkovsky”  Morshansk  District,  Tambov  Region,  Russia 
Institute  of  Crystallography  RAS,  Moscow,  Russia 

Fast-response  spectroradiometers  and  multichannel  radiometers  for  different  spectra]  ranges  from  0.4  to  13  mcm 
were  designed  at  SPA  "Typhoon"  (Obninsk).  With  the  help  of  these  instruments  on  the  basis  of  correlation  between 
the  fluctuations  of  absorbed  and  reflected  radiation  one  can  detect  water  basins  contaminated  by  oil  products  at  per¬ 
turbed  water  surface. 

Along  with  the  optical  and  highly-sensitive  Langmuir  methods  such  combined  methods  allow  one  to  create  on¬ 
line  means  for  water  basin  snap  analysis,  basins  mudded  by  different  particles  in  their  number. 

The  paper  gives  the  results  of  field  and  laboratory  studies  of  contaminated  water  basins  obtained  with  the  use  of 
the  spectral  and  Langmuir  methods  for  determining  optical  and  physical  properties  of  mono-  and  multimolecular  lay¬ 
ers.  Oil  concentrations  detected  in  water  were  up  to  10~9  -  10-11%v. 


C4-16 

DETERMINATION  OF  WATER  BASINS  MUDDINESS 
CREATED  BY  MINERAL  PARTICLES 
CARRIED-OVER  BY  RIVERS 

M.I.  Allenov,  N.P.  Ivanova,  V.V.  Ovchinnikov,  and  N.D.  Tretiakov 

Institute  of  Experimental  Meteorology,  SPA  "Typhoon",  Obninsk,  Kaluga  region,  Russia 

post@typhoon.  obninsk.  org 

•  Based  on  the  studies  of  spectral  reflectance  of  the  Kairakkum  water  storage  basin  surface  a  possibility  is  shown 
of  determining  water  basin  contamination  by  mineral  particles.  The  studies  were  made  from  the  helicopter  by  a  fast- 
response  spectrometer  designed  on  the  basis  of  a  wedge  circular  interference  light  filter. 

The  spectrometer  has  the  following  parameters:  speed  of  response  is  20  spectra  per  s;  threshold  sensitivity  is  up 
to  10~8  W  cm-2  sr-1  mcm-1;  spatial  resolution  is  about  20  minutes  of  arc.  The  contrasts  of  water  surface  spectral 
brightness  vary  by  almost  five  times,  that  corresponds  to  volume  concentrations  of  particles  suspended  in  water  from 
0.8  to  27  g/m3  (the  concentrations  were  determined  by  the  specialists  of  the  water  storage  basin  hydrological  post). 

The  results  are  presented  in  the  paper  in  the  form  of  isophotes  corresponding  to  different  levels  of  muddiness  of 
the  water  storage  basin  from  the  dam  to  the  Syrdaria  estuary.  On  the  basis  of  the  experimental  data  obtained  the 
wavelength  intervals  are  recommended  for  the  registration  of  solar  radiation  reflected  from  the  mudded  water  surface. 


C4-17 

HOLOGRAPHIC  DIAGNOSTICS  OF  BIOLOGICAL 
MICROPARTICLES  IN  LIQUID  MEDIA 

V.V.  Dyomin,  V.A.  Mazur,  A.V.  Makarov,  N.G. Melnik,  and  O.A.  Timoshkin 

Tomsk  State  University,  Tomsk,  Russia 
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Institute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
Limnological  Institute  SB  RAS,  Irkutsk,  Russia 
info@lin.  irk.  ru 

Further  progress  in  plankton  ecology  is  connected  with  the  development  of  methods  for  organisms  observation  in 
their  natural  habitats.  Investigation  of  processes  and  phenomena  taking  place  in  microvolumes  of  the  water  environ¬ 
ment  is  becoming  more  and  more  topical. 

Possibilities,  advantages  and  limitations  of  holography  applied  to  zooplanktonic  studies  in  Lake  Baikal  are  esti¬ 
mated  in  the  paper.  Peculiarities  of  the  Lake  Baikal  zooplankters  holographing  are  studied  in  laboratory  experiments. 
The  endemic  pelagic  crustacean  Macrohectopus  branickii  (Amphipoda)  was  one  of  the  objects  studied.  Images  of  the 
crustacean  body  fragments  (5-40  pm  and  more)  allowed  us  to  estimate  the  resolution  of  holographic  methods  for 
different  distances  from  the  hologram  plane.  The  resulting  holograms  reveal  the  interior  of  hard  chitin  structures 
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ferent  distances  from  the  hologram  plane.  The  resulting  holograms  reveal  the  interior  of  hard  chitin  structures  (spines 
and  other  body  parts).  It  is  possible  to  count  and  to  size  the  less  hard  structures  (e.g.,  setae). 

A  lot  of  biological  particles  are  transparent  or  semitransparent  and  holographic  image  of  such  particle  differs 
from  the  opaque  particle  image.  Peculiarities  of  holographic  images  of  these  particles  are  discussed  in  the  paper.  As  a 
result,  we  proposed  method  for  evaluation  of  the  particle  optical  features  (refractive  index  and  absorption  factor),  in 
addition  to  its  geometrical  parameters.  The  additional  information  can  provide  more  precise  identification  of  particle 
type.  Method  is  based  on  analysis  of  intensity  distributions  in  various  cross-sections  of  holographic  image. 

The  above  technique  has  been  applied  to  experimental  measurements  of  the  refractive  index  of  water  drops  in 
the  air,  latex  spheres  in  various  liquids,  air  bubbles  in  water.  The  accuracy  of  measurements  was  about  10%  for  the 
particles  of  100  micrometers  in  diameter.  Results  of  holographing  of  biological  microparticles  are  presented  as  well. 
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ELECTRICAL  AND  AEROSOL  ATMOSPHERIC 
CHARACTERISTICS  FLUCTUATION 
IN  TECTONIC  ACTIVITY  REGION 

G.G.  Matvienko,1  A.I.  Grishin,1  and  V.A.Alekseev2 

1 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
aig@iao.  ru 

2 Institute  of  Innovation  and  Thermonuclear  Investigation,  Troitsk,  Russia 


Known  methods  to  present  time  of  a  prediction  of  earthquakes  do  not  provide  the  reliable  forecast.  This  circum¬ 
stance  stimulates  search  new  predictors  which  are  capable  to  provide  more  reliable  forecasting  of  time  and  a  place  of 
spontaneous  cataclysm. 

As  such  predictor  the  set  of  aerosol  characteristics  of  a  ground  layer  of  an  atmosphere  which  essentially  change 
some  hours  prior  to  the  moment  of  earthquake  may  act.  Changes  of  concentration,  a  spectrum  of  the  sizes,  and  also  a 
chemical  compound  of  aerosol  particles  are  observed,  however,  it  is  necessary  to  note,  that  similar  variability  is  not 
unequivocally  connected  with  tectonic  processes.  Similar  fluctuations  of  physical  and  chemical  properties  may  be  caused 
by  of  other  reasons  (for  example,  change  of  wind  characteristics,  change  of  air  medium,  variations  of  physical  charac¬ 
teristics  of  a  gas  component  of  an  atmosphere  etc.).  This  circumstance  essentially  increases  risk  of  the  announcement 
of  a  false  alarm.  Therefore  it  is  meaningful  search  additional  predictors,  not  associated  with  aerosols  on  a  physical 
nature.  As  such  object  the  electric  field  of  the  Earth  which  also  actively  reacts  to  variability  tensometric  characteris¬ 
tics  of  an  earth's  crust  may  act.  Especially  brightly  it  is  shown  in  zones  of  tectonic  breaks  of  an  earth's  crust. 

In  the  given  report  results  of  experimental  supervision  of  factor  of  aerosol  scattering  and  intensity  of  the  electric 
field,  in  November,  1999  on  Tamanskii  peninsula  in  zone  Budasskii  of  a  cross  fault  are  submitted.  The  basic  statisti¬ 
cal  characteristics  of  observably  objects  are  investigated.  Presence  of  mutual  correlation  between  variability  aerosol 
both  electric  characteristic  -  on  the  one  hand,  and  tectonic  activity  of  an  earth's  crust  -  with  another  is  shown. 
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OPTICAL  PROPERTIES  OF  SALT  PARTICLES  OF  A  SEA  AEROSOL 
(LABORATORY  EXPERIMENT) 

T.V.  Gubareva 

Bratsk  State  Technical  University,  Bratsk,  Russia 
tvgbratsk@mail.  ru 

The  strips  of  fundamental  uptake  of  halogenides  of  alkali  metals  lay  in  the  field  of  lengths  of  waves  less  than 
259  nm.  They  are  transparent  in  wide  spectral  area.  Therefore  contribution  of  a  sea  aerosol  at  the  analysis  of  optical 
properties  of  an  atmosphere,  as  a  rule,  is  not  taken  into  account.  However  dimensional  -  time  variability  of  the  per¬ 
formances  of  an  aerosol  is  great.  Sectional  full-scale  of  observations  thus  are  fragmentary  and  do  not  allow  full  to 
study  properties  of  particles.  The  similar  situation  determines  small  reliability  sectional  concerning  transmutations  of 
a  natural  sea  aerosol.  Are  extremely  complex  and  are  for  the  present  badly  investigated  radiochemical,  photochemical 
and  chemical  reactions,  which  are  responsible  for  transformation  a  builder  of  an  aerosol. 

Idiosyncrasy  of  these  crystals  is  the  opportunity  of  making  in  them  of  dot  flaws  termed  as  centers  of  colorings. 
It  is  known,  that  the  centers  of  colorings  can  supply  catalytic  activity  of  these  linkings  at  lengths  of  waves  up  to 
800  nm.  In  requirements  of  an  atmosphere  containing  sea  aerosol,  there  are  physicochemical  factors,  which  can  give 
in  formation  of  F-centers  by  various  trajectories.  It  results  in  pinch  of  reactivity  of  crystals.  The  laboratory  experi- 
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merits  with  use  of  high-energy  activation  of  system  “air-microcrystal”  testify  to  it.  All  obtained  sectional  are  com¬ 
pounded  with  results  showing  that  at  high-energy  actions  there  is  an  effective  entrapment  by  a  surface  of  microcrys¬ 
tals  gaseous  making  of  air.  Is  shown,  that  the  interaction  on  a  surface  is  composite  multiphase  process  including  in¬ 
teraction  with  NOx;  C02;  H20;  03.  Thus  the  dot  flaws  in  volume  of  crystals  are  created,  are  formed  and  the  new 
phases  crystallize  on  a  surface.  The  specified  processes  results  are  found  out  on  change  of  optical  properties  of  crys¬ 
tals.  In  ultraviolet,  visual  and  infrared  fields  of  a  spectrum  there  are  considerable  changes. 
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EXAMINATIONS  OF  STRUCTURE  OF  SALT  PARTICLES  OF  A  SEA  AEROSOL 

(LABORATORY  EXPERIMENT) 

T.V.  Gubareva 

Bratsk  State  Technical  University,  Bratsk,  Russia 
tvgbratsk@mail.  ru 

In  the  present  operation  some  results  of  study  of  a  microstructure  of  salt  particles  are  submitted.  The  purpose  of 
experiments  -  examination  of  physicochemical  transmutations  in  disperse  systems,  namely  particles  of  salts  of  alkali- 
halides  in  contact  to  free  air.  The  experiments  on  examination  of  physicochemical  transmutations  on  a  surface  of  alkali- 
halides  crystals  included:  1)  irradiation  of  a  disperse  system  scale,  X-ray  or  ultraviolet  radiation  in  various  requirements; 
2)  X-ray  diffraction  and  electronic  -  microscopic  analysis.  As  solid  particles  the  finely  divided  powders  and  crystals  in  the 
filamentary  shape  were  utilized.  The  sizes  of  particles  were  in  limits  1—10  microns.  It  corresponds  to  the  sizes  of  a  coarse- 
dispersion  fraction  of  a  sea  aerosol.  Thus  the  interaction  was  initiated  by  various  views  of  high-energy  actions  in  view  of 
their  potential  importance  in  heterogeneous  chemistry  of  a  Earth's  atmosphere  (sea  aerosol  and  radioactive  factor) . 

All  obtained  sectional  are  compounded  with  results  showing  that  at  all  utilized  views  of  high-energy  actions 
there  is  an  effective  entrapment  by  a  surface  of  microcrystals  gaseous  making  of  air.  During  experiments  the  new 
substances  that  have  appeared  in  particles  as  a  result  of  action  identified.  Is  shown,  that  the  interaction  on  a  surface 
is  composite  multiphase  process.  As  have  shown  electronic  -  microscopic  examinations  on  a  surface  of  starting  micro¬ 
crystals  there  are  formations,  which  with  magnification  of  time  of  processing  form  a  continuous  surface  film.  The  X-ray 
diffraction  examinations  have  shown,  that  the  surface  layer  usually  includes  such  linkings  as  MeN03,  MeN02, 
MeC03,  MeXQ3,  MeXO^  where  Me  -  alkali  metal,  X  -  halogen. 
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TRANSFORMATION  OF  THE  SMOKE  AEROSOL  MICROSTRUCTURE 
AT  THE  AFTER  -  PYROLYSIS  STAGE 

R.F.  Rakhimov  and  V.S.  Kozlov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
temur@iao.  ru 

The  dynamics  of  the  microstructural  variations  of  smokes  of  pyrolysis  origin  at  their  settling  in  a  close  volume  is 
considered  on  the  basis  of  diagram  comparison  of  the  results  of  polarization  measurements  with  the  data  of  the  model 
estimates.  The  revealed  dynamics  of  the  size  spectrum  of  dense  smokes  shows  that  the  selected  fraction  with  the  modal 
radius  rm  -  0.25-0.30  pm  is  formed  during  the  process  of  development  of  the  smoke  microstructure.  Numerical  model¬ 
ing  of  the  kinetics  of  coagulation  development  of  the  smoke  particle  size  spectrum  indicates  two  possible  reasons. 

First,  the  particle  size  spectrum  of  the  microdisperse  fraction  of  pyrolysis  origin  undergoes  essential  dynamics 
due  to  the  very  high  number  density,  and  finally  it  is  transformed  to  the  fraction  with  rm  -  0.17-0.20  pm.  Second, 
the  dynamics  of  the  change  of  microstructure  of  the  coarse  fraction  show  significant  decrease  of  both  number  and 
volume  densities  due  to  the  intensive  sedimentation  of  this  fractions  on  the  chamber  walls.  Besides,  the  one  should 
consider  the  displacement  of  the  mode  of  the  volume  distribution  of  this  fraction  from  1.19  to  0.80  pm  together  with 
relative  narrowing  of  the  size  spectrum  as  indicator  of  the  increase  of  compactness  of  the  morphological  structure 
of  fractal  particles.  Thus,  the  process  of  coagulation  of  the  moderately  dispersed  particles  with  the  radius  of  about 
0. 3-0.5  pm  replenishes  the  content  of  particles  of  the  selected  coagulation  mode  from  right,  that  finally  determines 
the  aforementioned  characteristic  size. 

Other  peculiarities  of  transformation  of  the  disperse  structure  of  smokes  are  discussed. 

The  work  was  supported  in  part  by  Russian  Foundation  for  Basic  Research  (Grant  No.  00-03-32422). 
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CORRELATION  OF  AEROSOL  CHARACTERISTICS,  SOOT  AND  METEOROLOGICAL 
PARAMETERS  IN  THE  NEAR-GROUND  AIR  LAYER 

V.S.  Kozlov,  M.V.  Panchenko,  V.V.  Polkin,  S.A.  Terpugova,  and  E.P.  Yausheva 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
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The  results  are  considered  of  synchronic  measurements  of  the  scattering  coefficient  of  the  dry  matter  of  aerosol 
particles,  at  the  wavelength  of  0.52  pm,  mass  concentration  of  soot,  number  density  and  size  distribution  function  of 
aerosol  particles  of  the  size  d  =  0.4-10  pm,  parameter  of  condensation  activity  of  aerosol  particles,  thermooptical 
parameters  and  the  standard  meteorological  parameters  carried  out  at  the  Aerosol  Station  of  IAO  SB  RAS  in 
1998-2000.  Analysis  has  been  carried  out  of  correlation  between  the  aerosol  parameters,  temperature,  relative  and 

absolute  humidity  of  air.  , 

High  correlation  is  observed  between  the  aerosol  content  (scattering  coefficient),  soot  concentration  and  the  to¬ 
tal  number  density  of  particles.  The  monthly  correlation  coefficients  are  0.65  to  0.98,  maximum  of  correlation  is  ob¬ 
served  in  winter  and  minimum  is  in  summer.  Correlation  of  daily  mean  data  is  greater  than  that  of  hourly  data.  Hig 
correlation  of  the  aerosol  parameters  can  be  explained  by  the  dominating  role  of  finely  dispersed  aerosol  fraction  in 
variation  of  each  of  them.  For  example,  the  correlation  coefficients  of  the  soot  concentration  and  scattering  coeffi- 
cient  with  the  number  density  of  particles  d  =  0.4  pm  are  approximately  0.2  greater  than  that  with  the  number  den¬ 
sity  of  particles  d  =  1  pm.  ,  •  , 

The  statistically  significant  correlation  is  obtained  of  the  aerosol  and  soot  contents  with  air  temperatuie  in  win¬ 
ter,  and  positive  -  in  summer  (correlation  coefficients  are  0.35-0.66). 

The  significant  negative  correlation  is  observed  in  winter,  spring  and  summer  between  the  parameter  of  conden¬ 
sation  activity  and  the  soot  concentration,  as  well  as  between  the  parameter  of  condensation  activity  and  the  scatter¬ 
ing  coefficient.  Correlation  between  the  noted  parameters  in  autumn  is  absent. 

Small  positive  correlation  is  observed  in  warm  seasons  (spring  and  summer)  between  the  unburned  residue 
(5  =  ct(250°C) /a(25°C)),  where  cr  is  the  scattering  coefficient  at  respective  temperature)  and  the  relative  content  of 
soot  in  aerosol  particles.  The  correlation  in  autumn  and  winter  is  absent. 

The  work  was  supported  in  part  by  Russian  Foundation  for  Basic  Research  (Grant  No.  00-05-65204). 


C4-23 

SIMULTANEOUS  MEASUREMENTS  OF  AEROSOL 
ABSORPTION  COEFFICIENT  AND  SOOT  CONCENTRATION 
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When  solving  some  radiative  and  climatic  problems,  it  is  urgent  to  obtain  the  precise  and  real-time  data  on  the 
aerosol  absorption  coefficient  (or  the  content  of  soot  in  air)  determining  the  non-selective  extinction  of  radiation  in 
the  visible  wavelength  range. 

The  results  of  simultaneous  measurements  of  the  aerosol  absorption  coefficient  and  the  mass  concentration  of 
soot  in  the  near-ground  air  layer  in  winter  and  spring  2001  are  analyzed.  The  aerosol  absorption  coefficient  was 
measured  by  means  of  the  optical-acoustic  spectrometer  with  mono-pulse  transformable  ruby  laser  and  with  the 
photoacoustic  cell  with  about  10  liters  of  volume,  in  which  the  technique  for  spatial-temporal  resolution  of  the  opti¬ 
cal-acoustic  signals  is  realized,  providing  for  reliable  selection  of  aerosol  absorption.  The  device  was  calibrated  by  the 
resonance  absorption  by  water  vapor  and  provided  for  sensitivity  of  about  10  3  km  1  that  is  sufficient  for  measuring 
the  low  levels  of  aerosol  extinction  in  the  atmosphere.  The  mass  concentration  of  soot  was  measured  by  the  aetha- 
lometer  (method  of  diffuse  extinction)  used  at  the  Aerosol  Station  of  the  Institute  for  round-the-clock  every-hour 
measurements.  The  device  was  calibrated  by  means  for  the  pyrolysis  generator  of  soot  based  on  comparison  with  gra¬ 
vimetric  measurements  and  provided  for  sensitivity  of  about  0.1  pg/m3  (absorption  coefficient  of  about  10  3  km  ) 

at  pumping  of  20-30  liters  of  air.  , 

The  results  of  simultaneous  measurements  have  shown  that,  in  general,  the  data  of  two  devices  are  in  good 
agreement  between  each  other.  Good  correspondence  is  observed  in  simultaneous  following  the  characteristic  peculi- 
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arities  of  the  diurnal  dynamics  of  the  aerosol  absorption  and  the  content  of  soot  during  the  period  of  measurements. 
Good  correlation  between  the  data  also  exists.  The  estimates  are  evidence  of  correctness  and  consistency  of  the  data 
and  make  it  possible  to  perform  the  intercalibration  of  the  devices.  The  results  obtained  significantly  extend  the  ca¬ 
pabilities  of  organizing  the  regular  complex  measurements  of  the  aerosol  extinction  coefficient  and  the  concentration 
of  soot  in  monitoring  regime. 

The  work  was  supported  in  part  by  Russian  Foundation  for  Basic  Research  (Grant  No.  00-05-65204). 
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gm@iao.  ru 

The  polarized  radiation  carrying  the  additional  information  on  the  medium  is  the  most  often  used  for  sounding 
of  the  upper  level  clouds.  The  distance  of  clouds  from  ground-based  or  satellite-based  Iidar  systems  predetermines  the 
presence  of  the  multiple  scattering  background  in  the  location  signal,  in  spite  of  the  low  optical  density  of  clouds.  It 
depends  both  on  the  scattering  volume  determined  by  the  vision  cone  and  on  the  degree  of  asymmetry  of  the  scatter¬ 
ing  phase  function.  It  can  be  very  high  for  the  large  ice  crystals. 

The  necessity  of  investigation  of  the  polarization  structure  of  the  multiple  scattering  background  is  connected  with 
the  use  of  approximate  methods  for  solving  the  inverse  problems  of  different  level.  Till  now  it  was  very  difficult  to  carry 
out  the  detailed  analysis,  because  the  data  on  the  scattering  phase  functions  available  in  literature  is  graphic,  and 
obtaining  the  numerical  data  causes  large  errors  in  the  directions  close  to  0  and  180°.  Now  the  data  are  available  on 
the  scattering  phase  matrices  of  the  crystals  of  hexagonal  shape  obtained  by  one  of  the  authors  by  means  of  the  beam 
division  method.  The  brief,  comparative  with  other  authors,  analysis  of  these  results  is  presented  in  the  paper.  Then  the 
location  signal  is  calculated  by  means  of  the  Monte-Carlo  method  for  the  initially  linearly  polarized  radiation.  Calcula¬ 
tions  are  performed  for  the  medium  consisting  of  the  monodisperse  crystals,  the  shape  and  size  of  which  varied.  The 
polarization  state  of  radiation  of  different  order  of  multiplicity  is  analyzed  depending  on  the  geometry  of  experiment. 
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Formation  of  the  lidar  signal  reflected  from  sea  water  occurs  due  to  several  mechanisms:  scattering  and  absorp¬ 
tion  by  suspended  hydrosol  particles,  absorption  by  chlorophyll  and  yellow  substance,  as  well  as  scattering  on  the  air 
bubbles  in  water. 

There  are  several  sources  of  air  bubbles  generation  in  water.  First  of  all,  it  is  aeration  of  air  when  falling  down 
the  waves  under  conditions  of  strong  wind  roughness  and  photosynthesis  due  to  the  marine  biomass.  It  is  known  from 
literature  that  the  bubble  size  reaches  15-200  pm,  they  are  concentrated  in  the  near-surface  water  layer  down  to  10- 
15  m,  and  their  number  density  can  vary  within  the  limits  1 04— 108  cm-3.  There  are  the  data  on  the  optical  properties 
of  air  bubble  in  sea  water,  from  which  it  follows  that  their  extinction  coefficient  in  visible  wavelength  range  can 
reach  the  value  of  10-4— 10— 2  m-1.  Besides,  air  bubble  scatter  light  in  the  directions  close  to  180°  by  tens  of  order 
greater  than  hydrosol  particles.  Big  size  of  bubbles  predetermine  the  high  degree  of  asymmetry  of  the  scattering 
phase  function.  Taking  into  account  all  aforementioned,  the  necessity  is  obvious  of  investigation  of  their  role  in  for¬ 
mation  of  the  lidar  signal. 

Calculation  of  the  lidar  signal  is  performed  by  means  of  the  Monte-Carlo  method  for  waters  of  different  produc¬ 
tivity,  geometric  conditions  of  observation  have  been  also  varied.  The  results  obtained  allow  one  to  determine  the 
necessity  of  taking  into  account  the  presence  of  air  bubble  in  water  when  extracting  information  from  the  lidar  signal. 
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NUMERICAL  SIMULATION  OF  SAMPLING  AEROSOL  PARTICLES 
FROM  A  HIGH-SPEED  AIR  FLOW 
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Investigation  of  atmospheric  aerosols  is  often  started  from  the  fact  that  air  containing  particles  is  collected  to  the 
sampling  tube.  Then  it  is  important  to  minimize  or  take  into  account  distortions  of  the  aerosol  disperse  composition 
appearing  because  of  inertia  of  particles  as  well  as  fluctuations  of  speed  and  direction  of  the  external  flow.  The 
aforementioned  distortions  are  especially  great  when  the  samples  have  been  collected  from  onboard  the  aircraft.  The 
purpose  of  this  paper  is  numerical  investigation  of  the  aerosol  aspiration  from  flow,  the  velocity  of  which  is  much 
greater  than  the  rate  of  air  sampling  into  the  tube.  Air  motion  is  simulated  by  means  of  solution  of  the  Navier-Stokes 
equations.  The  trajectories  of  aerosol  particles  and  the  efficiency  of  aspiration  are  calculated  by  means  of  integrating 
of  the  equations  of  particle  movement  in  the  obtained  fields  of  air  velocity.  Different  variants  of  air  samplers  are 
considered,  in  which  the  tube  is  equipped  with  special  screen  for  braking  and  equalizing  the  external  flow.  The  de¬ 
pendencies  are  presented  of  the  efficiency  of  aspiration  on  the  velocity  of  external  flow,  particle  size  and  the  sampler 
parameters.  The  diagram  of  the  device  for  aerosol  particle  sample  collection  and  dividing  them  into  two  fractions  of 
different  size  is  developed  based  on  the  results  of  calculations.  The  results  can  be  used  for  selection  of  the  design  and 
regimes  of  operation  of  sample  collectors,  as  well  as  for  taking  into  account  the  distortions  of  the  disperse  composi¬ 
tion  of  aerosol  particles. 
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DAY  SKY  POLARIMETER  FOR  A  SHORT-WAVE  REGION  OF  THE  SPECTRUM 

P.M.  Zatsepin,1  A.S.  Istomin,2  V.E.  Pavlov,2  V.V.  Pashnev,1 
P.V.  Semenko,2  D.N.  Troshkin,2  E.A.  Tuterev2 

1 Altai  State  University,  Barnaul,  Russia 
2Institute  for  Water  and  Environmental  Problems  SB  RAS,  Barnaul,  Russia 
pavlov@iwep.secna.ru 

The  spectral  day  sky  polarimeter  was  designed  and  made  on  the  base  of  dual  quartz  monochromator.  The  po- 
larimeter  is  intended  to  measure  the  following  atmosphere  optical  characteristics: 

-  atmosphere  spectral  transparency  including  ozone  total  content  in  atmosphere, 

-  day  sky  brightness  at  different  angular  solar  distances, 

-  degree  of  linear  polarization  of  the  sky  light, 

-  polarization  plane  orientation, 

-  spectral  fluxes  of  short-wave  radiation  on  horizontal  and  vertical  sites, 

-  albedo  of  underlying  surface. 

Small  angle  of  polarimeter  entry  is  defined  by  focus  distance  of  quartz  lens,  width  and  height  of  monochromator 
entry  slit.  The  photomultiplier  serves  as  the  light  detector  in  polarimeter  and  the  Gian  prism  as  the  analyzer.  Stan¬ 
dardization  of  data  sky  brightness  measurement  is  performed  with  a  magnesium  oxide  screen  placed  into  special  pack¬ 
ing  and  exposed  to  perpendicular  solar  beams.  The  recording  and  signal  computer  processing  are  controlled  automati¬ 
cally.  The  control  of  equipment  sensitivity  during  observation  is  provided. 

Polarimeter  is  designed  to  study  urban  pollution  influence  on  atmosphere  optical  characteristics. 
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DIURNAL  DYNAMICS  OF  THE  AEROSOL  EXTINCTION 
COEFFICIENTS  IN  THE  HAZES  OVER  WEST  SIBERIA 

Yu.A.  Pkhalagov  and  V.N.  Uzhegov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
pkhalagov@iao  ru 

The  data  on  the  diurnal  variability  of  the  aerosol  extinction  coefficients  ce(A)  in  the  near-ground  layer  of  the 
atmosphere  in  different  seasons  are  interesting  for  the  study  of  the  processes  of  aerosol  accumulation  and  its  temporal 
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dynamics.  The  analysis  of  the  mean  spectra  of  the  coefficients  a(X)  obtained  in  daytime  and  nighttime  in  the  hazes  of 
spring-summer,  summer  and  autumn  of  1998  is  presented  in  this  paper.  Measurements  were  carried  out  in  the  wave¬ 
length  range  X  =  0.44-12  pm  on  the  long  near-ground  path  in  the  region  of  Tomsk.  The  arrays  included  115,  290  and 
311  spectra  a(A),  respectively.  The  spectra  obtained  at  2  and  5  p.m.  were  used  as  daytime  data,  and  the  spectra  ob¬ 
tained  at  2  and  5  a.m.  were  considered  as  nighttime  data. 

The  data  were  statistically  processed.  It  is  revealed  that  the  well-pronouced  diurnal  dynamics  of  the  value  and 
spectral  structure  of  the  aerosol  extinction  coefficient  is  observed  in  spring-summer  and  summer.  It  is  apparent  in  the 
fact  that  the  level  of  aerosol  extinction  in  the  IR  wavelength  range  significantly  increases  in  the  daytime  due  to  the 
convective  emission  of  coarse  particles.  The  diurnal  behavior  of  the  aerosol  extinction  in  the  IR  range  in  autumn  is 
pronounced  worse. 

It  is  also  revealed  that  the  stable  maximum  near  X  =  1.06  pm  is  observed  in  the  daytime  spectra  of  the  aerosol 
extinction  coefficients  in  spring-summer  and  summer  hazes.  This  maximum  disappears  in  the  nighttime  spectra. 
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DIURNAL  DYNAMICS  OF  THE  ATMOSPHERIC  HAZE  MICROSTRUCTURE 
UNDER  CONDITIONS  OF  ANOMALOUS  AND  USUAL  TRANSPARENCY 

E.V.  Makienko,  R.F.  Rakhimov,  S.M.  Sakerin,  and  D.M.  Kabanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
andy@iao.  ru 

The  data  on  the  diurnal  dynamics  of  the  size  spectrum  of  atmospheric  haze  particles  were  obtained  from  the  re¬ 
sults  of  spectrophotometric  measurements  of  the  aerosol  optical  thickness  (AOT).  It  is  shown  that  the  optical  contri¬ 
bution  of  the  moderately  dispersed  particles  (0. 4-0.7  pm)  into  the  spectral  dependence  of  AOT  is  significant  not 
only  in  the  episode  of  anomalous  spectral  transparency  of  the  atmosphere,  but  also  under  usual  conditions. 

The  data  on  accumulation  of  AOT  at  X  =  0.55  pm  and  the  volume  aerosol  concentration  show  that  the  content 
of  accumulative  fraction  under  conditions  of  anomalous  transparency  steadily  increases  during  a  day  till  8  p.m.  The 
decrease  of  the  content  of  accumulative  fraction  from  morning  till  noon  is  observed  under  usual  conditions. 

Optical  contribution  of  the  moderately  dispersed  particles  increases  up  to  25%  till  noon  while  in  the  morning  it 
does  not  exceed  10%.  The  decrease  of  their  content  down  to  the  morning  level  and  the  displacement  of  the  modal 
radius  to  the  smaller  size  range  is  observed  in  the  evening.  The  half-width  and  the  modal  radius  of  the  moderately 
dispersed  particle  size  spectrum  in  the  morning  almost  always  exceed  the  analogous  parameters  of  the  size  spectrum 
observed  overnight.  This  provides  for  the  reason  to  suppose  that  the  volume  of  this  fraction  increases  in  the  night  at 
the  increase  of  relative  humidity  due  to  absorption  of  the  atmospheric  moisture. 

The  work  was  supported  in  part  by  Russian  Foundation  for  Basic  Researches  (Grant  No.  00-03-32422  and 
No.  01-05-65197) 


C4-30 
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Most  of  the  currently  available  calculations  of  the  optical  characteristics  of  light  scattering  by  hexagonal  ice 
crystals  employ  the.  geometrical  optic  approximation.  This  approximation  uses  the  generalized  Snell's  and  Fresnel’s 
laws  to  analyze  the  geometry  and  physics  of  the  light’s  passage  inside  polyhedrons.  The  principal  shortcoming  of  this 
approach  is  the  assumption  that  the  emergent  rays  contribute  to  the  field  in  the  far  zone  only  along  their  exit 
directions.  Most  researchers  that  use  this  approximation  confine  their  calculations  to  the  scattering  indicatix  and  the 
degree  of  polarization  of  the  randomly  orientated  ensemble  of  hexagonal  ice  crystals. 

In  the  present  paper,  we  discuss  the  Beam  Splitting  Method  (BSM)  which  is  used  to  obtain  the  characteristics 
of  polarization  for  the  case  of  scattering  by  randomly  oriented  hexagonal  ice  crystals,  and  compare  the  BSM  with 
the  Ray  Tracing  Method  (RTM).  The  BSM  is  applied  to  compute  and  the  scattering  matrix  of  monodisperse 
ensemble  of  randomly  orientated  hexagonal  ice  crystals.  We  discuss  the  dependence  of  the  scattering  matrix  elements 
on  the  size  and  shape  of  hexagonal  ice  crystals  for  the  incident  light  with  the  wavelengths  of  0.55-0.67  pm. 
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VARIATIONS  OF  THE  ATMOSPHERIC  TRANSPARENCY  CHARACTERISTICS 
OF  DIFFERENT  SCALES  (TOMSK,  1992-2000) 

S.M.  Sakerin  and  D.M.  Kabanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
sms@iao.ru 

Aerosol  optical  depth  t  and  columnar  water  vapor  W  play  special  role  among  the  characteristics  determining  the 
atmospheric  transparency.  They  are  characterized  by  not  only  big  amplitude  but  also  by  the  wide  spectrum  of  oscilla¬ 
tions  which  complicatedly  depend  on  the  dynamics  of  other  physical  fields  (insolation,  turbulence,  wind,  etc.). 

The  characteristics  of  variability  of  r  and  W  over  West  Siberia  are  discussed  in  this  paper  for  the  following 
types  of  oscillations:  regular  components  of  mean  diurnal  and  seasonal  behaviors,  synoptic  and  mesometeorological 
variations,  year-to-year  changes.  The  results  of  measurements  of  the  spectral  transparency  of  the  atmosphere  (0.37  to 
1.06  pm)  in  the  region  of  Tomsk  since  1992  till  2000  were  analyzed.  The  principal  portion  of  the  data  were  obtained 
in  warm  seasons,  so  the  results  obtained  by  other  authors  were  attracted  for  estimating  the  seasonal  variability. 

Mean  values  of  the  Angstrom  parameter  a  for  the  regional  background,  volcanic  eruption,  forest  fires  and  anomalous 
transparency  are  presented  for  characterizing  the  selectivity  of  the  spectral  dependence  x(X).  A  new  problem  is  considered 
in  detail  -  mesometeorological  variations  of  x  and  W.  One  can  ignore  the  noted  variations  in  applied  problems  (because 
of  their  small  amplitude)  but  they  are  of  interest  for  revealing  the  properties  of  aerosol  and  atmospheric  processes. 

The  uniform  techniques  for  measuring  and  data  processing  make  it  possible  to  compare  different  scales  of  vari¬ 
ability  of  the  total  content  of  aerosol  and  water  vapor  in  the  atmosphere.  The  quantitative  estimates  of  relative  con¬ 
tribution  of  different  variations  are  presented  in  the  form  of  the  variation  coefficients. 
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ANALYTICAL  APPROXIMATION  OF  RAINDROP  SIZE  DISTRIBUTION  FUNCTIONS 

S.V.  Shamanaev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
shaman@iao.ru 

Sodar  measurements  of  raindrop  size  distribution  function  have  shown  that  its  analytical  approximation  by  the  Mar¬ 
shall-Palmer  formula  describes  satisfactorily  only  a  narrow  segment  of  its  exponential  decay,  when  the  raindrop  sizes 
d  >  0.4  mm.  In  the  present  report,  a  polynomial  approximation  is  suggested,  which  allows  the  raindrop  size  distribution 
function  (RSDF)  to  be  satisfactorily  described  in  a  wider  range  of  raindrop  diameters.  By  adjusting  the  coefficients  of 
the  polynomial  of  the  fourth  power,  the  RSDF  can  be  approximated  with  an  error  of  23—27%  for  raindrop  diameters 
d  >  0.02  mm.  The  corresponding  coefficients  are  given  for  a  light  rain  with  the  intensity  I  ~  0.1  mm/h  for  which  the 
RSDF  was  retrieved  from  the  spectra  of  acoustic  signals  measured  with  the  KIRE  (Ukraine)  cw  bistatic  Doppler 
sodar  having  a  working  frequency  of  5  kHz  and  a  scattering  angle  of  132°  as  well  as  for  rains  with  intensities 
I  ~  5-6  mm/h  for  which  the  RSDFs  were  retrieved  from  the  spectra  of  signals  measured  with  the  Auckland  University 
(New  Zealand)  cw  bistatic  Doppler  minisodar  having  a  working  frequency  of  40  kHz  and  a  scattering  angle  of  90°. 
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RESULTS  OF  TESTS  OF  A  SPECTRAL  INTEGRATING  NEPHELOMETER  FOR 
ATMOSPHERIC  INVESTIGATIONS 

I.A.  Razenkov,  A.P.  Rostov,  and  N.A.  Shefer 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
rostov@iao.ru 

The  integrating  nephelometer  for  measurement  of  a  scattering  coefficient  in  a  visible  range  of  a  spectrum  is  developed. 
The  integration  for  an  angle  was  made  between  the  limits  from  5  to  175°  that  provides  10%  accuracy  of  measurements.  The 
use  of  a  diffraction  grid  allows  to  sequentially  carry  out  recording  of  scattering  coefficient  spectrum  with  the  resolution  of 
14  nm.  The  receiver  was  the  photoelectron  multiplier  working  in  the  count  of  photons.  The  absolute  calibration  of  the 
nephelometer  is  made  on  molecular  scattering  of  the  air,  cleared  from  aerosol  particles,  and  on  carbon  dioxide. 

The  results  of  tests  of  the  device  are  presented:  spectral  and  absolute  calibrations,  the  results  of  continuous  ex¬ 
tended  observations  of  scattering  coefficient  spectrum  of  an  atmospheric  air. 
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NUMERICAL  INVESTIGATION  OF  CHARACTERISTICS 
OF  REFLECTED  RADIATION  GENERATED  THE  LIGTH  PILLARS  IN  ATMOSPHERE 


O.V.  Shefer 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
Tomsk  State  University,  Tomsk,  Russia 
shefer@elefot.  tsu.  ru 


At  present  there  is  a  major  preoccupation  to  studying  of  crystal  clouds  by  investigation  of  atmosphere.  Researchers 
have  a  special  interest  to  atmospheric  optical  phenomena,  which  are  generated,  when  a  light  has  been  interacting 
with  ice  crystals.  This  work  is  dedicated  to  theoretical  investigation  of  such  atmospheric  phenomenon  as  a  light  pil¬ 
lars.  The  reflected  optical  radiation  from  oriented  crystals,  having  extended  shape,  generates  a  light  pillars.  A  com¬ 
parative  analysis  of  energy  characteristics  of  the  light  pillars  are  due  to  reflection  of  optical  radiation  from  plates  and 
hexagonal  columns  in  view  of  flutter  is  represented. 

This  report  represents  the  results  of  numerical  investigation  of  energy  parameters  and  polarization  characteristics 
of  space  distribution  of  reflected  radiation  from  oriented  plate.  There  are  illustrated  a  well  formed  variations  of  am¬ 
plitude  of  reflected  radiation  and  its  polarized  properties  as  a  functions  of  plate  orientation,  the  refractive  index,  the 
plate  sizes  also  the  wavelength  of  incident  radiation.  Results  of  investigation  can  be  used  to  estimate  microphysical, 
optical,  orientation  properties  of  plates  of  crystal  cloud  for  solving  of  inversion  problem  as  applied  to  bistatic  polari¬ 
zation  laser  sensing  and  passive  sensing. 
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ABOUT  OPTICAL,  THERMAL  AND  DYNAMIC  STRUCTURES  SELENGA 
SHALLOW  WATERS  OF  LAKE  BAIKAL 

P.P.  Sherstyankin,  L.N.  Kuimova,  and  I.V.  Ivanovskaya 

Limnological  Institute  SB  RAS,  Irkutsk,  Russia 
ppsherst@lin.  irk.  ru 

The  first  optical  and  thermal  observations  on  Selenga  shallow  waters  in  May-June,  1960  have  shown  on  their 
high  connection  with  dynamic  (current)  by  the  characteristics  of  waters  (Sherstyankin,  1964).  The  large  contribution 
to  formation  of  structures  of  shallow  waters  is  given  by  topography  of  depth.  The  basic  mixing  of  waters  occurs  on 
avant-delta  of  Selenga  River,  outside  which  begins  break  (fast  growth)  depths.  On  avant-delta  of  river  waters  act  as 
though  by  two-layer  flow:  the  top  layer  more  transparent,  and  bottom  -  less  transparent  also  contains  a  lot  of  sus¬ 
pensions.  At  once  after  an  output  from  delta  there  is  an  enlightenment  of  river  waters  at  the  expense  of  reduction  of 
speed  of  movement  of  water  and,  accordingly,  mitigation  of  carrying  power  of  a  flow.  Outside  of  avant-delta,  as 
show  numerous  observations,  there  is  a  distribution  of  the  mixing  waters  to  the  party  of  lake  in  subbottom,  surface 
layers  and  intermediate  and  sometimes  as  lenses. 

The  large  role  in  effective  mixing  Selenga  and  Baikal  waters  is  played  by  thermal  barriers:  spring  and  autumn 
thermobar,  from  which  is  most  investigated  spring  (Sherstyankin,  1964;  Shimaraev  et  al.,  1993;  Sherstyankin,  Po¬ 
temkin,  1997  and  etc). 

Selenga  shallow  has  the  large  economic  meaning,  as  is  rich  by  biological,  fish  and  other  resources. 

The  special  anxiety  causes  the  sanction  of  Government  and  Committee  of  natural  resources  of  Republic  Bury- 
atiya  on  production  in  region  of  delta  Selenga  River  of  petroleum  and  gas  till  2025. 
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USE  OF  THE  METHOD  BY  X-RAY  SPECTROMETRY 
TO  ANALYZE  ATMOSPHERIC  AEROSOLS 

A.N.  Smagunova,  O.M.  Karpukova,  E.N.  Korjova,  and  V.A.  Kozlov 

Irkutsk  State  University,  Irkutsk,  Russia 
smagunova@mail.  ru,  rfa@chem.  isu.  ru 

The  effectiveness  of  the  use  of  the  analysis  by  X-ray  spectrometry  (AXS)  to  determine  an  element  composition 
of  atmospheric  aerosols  is  briefly  shown  on  the  example  of  foreign  experience.  We  present  the  results  of  our  own 
investigations  to  determine  the  metals  in  atmospheric  aerosols  that  are  collected  on  a  filter. 
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The  quality  of  the  domestic  (AFA-HA  and  FPP)  and  foreign  (Vatman-41)  filters  used  for  a  selection  of  aerosol 
tests  is  compared.  It  is  founded  that  the  FPP  filters  have  the  poorest  quality  (the  unstable  surface  density  and  the 
presence  of  Fe  in  variable  amounts);  the  quality  of  AFA-HA  and  Vatman-41  filters  is  approximately  identical.  The 
errors  of  a  selection  of  tests  of  atmospheric  aerosols  are  estimated.  It  is  founded  that  their  magnitude  (relative  stan¬ 
dard  deviation  (RSD))  changes  from  0.08  up  to  0.5.  The  recommendations  to  select  the  tests  of  atmospheric  aerosols 
for  their  subsequent  analysis  by  the  AXS  method  are  given. 

The  graduation  of  AXS  techniques  and  the  control  of  correctness  of  results  are  difficult  due  to  a  lack  of  domes¬ 
tic  standard  samples  of  a  composition  of  aerosols.  We  see  a  solution  of  this  problem  in  a  creation  of  synthetic  sam¬ 
ples  for  comparison  (SC)  which  imitate  the  aerosols  collected  on  a  filter,  and  the  research  of  methods  to  take  into 
account  a  distinction  of  their  physical-chemical  properties  and  actual  tests.  We  propose  3  techniques  to  prepare  SC: 
application  of  a  solution  on  a  filter,  sedimentation  of  a  powder  preparation  on  a  filter,  and  injection  of  a  powder  in  a 
solution  of  polymer  and  deriving  from  the  mixture  of  a  thin  film.  As  the  carrier  of  aerosol  particles  the  material  of 
GSO  soils  and  ash  of  coals  with  the  additives  of  compounds  of  heavy  metals  is  used.  RSD  characterizing  the  error  of 
manufacture  of  various  types  of  SC  does  not  exceed  0.10.  The  recommendations  to  select  the  optimal  conditions  of 
graduation  of  AXS  techniques  for  urban  and  industrial  aerosols  with  the  synthetic  SC  are  given. 

Allowing  for  the  given  recommendations  the  techniques  of  the  X-ray  spectrometric  fluorescent  determination  of 
V,  Mn,  Fe,  Ni,  Zn,  and  Pb  in  aerosols  collected  on  a  filter  are  developed  and  metrology  investigated.  The  limits  of  a 
detection  of  elements  are  0.02-0.09  pg/cm2.  The  reproducibility  of  the  analysis  results  is  characterized  by  RSD  vary¬ 
ing  in  the  limits  from  0.02  up  to  0.5  in  the  dependence  on  a  content  of  element  on  a  filter.  The  results  of  the  X-ray 
spectrometric  determination  of  elements  in  atmospheric  aerosols  with  the  developed  techniques  are  conformed  to  the 
data  of  Scientific-Production  Association  “Taifun”  (Obninsk).  The  AXS  techniques  are  used  to  analyze  the  urban  and 
industrial  aerosols. 

The  researches  are  carried  out  at  the  financial  support  of  the  Ministry  of  Education  of  Russian  Federation 
(Grant  E001-12.0-94). 
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Principal  factors  essentially  affecting  the  variability  of  aerosol  characteristics  in  each  season  are  the  processes  of 
synoptic  scale,  the  main  of  which  is  the  change  of  air  masses  in  the  site  of  observation. 

The  parameter  of  condensation  activity  y  (involving  in  the  known  Hanel  formula)  depends  on  the  microstructure 
and  chemical  composition  of  aerosol  particles,  mainly  on  the  ratio  of  soluble  and  insoluble  species.  It  is  clear  that,  as 
air  masses  differ  in  the  principal  meteorological  (temperature  and  relative  humidity  of  air)  and  aerosol  parameters, 
then  the  differences  should  exist  in  such  important  characteristic  of  aerosol  particles  as  their  condensation  activity. 

Regular  every-day  measurements  of  the  aerosol  scattering  coefficient  as  function  of  relative  humidity  of  air  are 
carried  out  in  the  Institute  of  Atmospheric  Optics  starting  from  1998  by  means  of  nephelometric  setup  equipped  with 
the  tools  for  artificial  moistening  of  aerosol  to  be  investigated.  The  data  were  analyzed  separately  in  each  season  for 
two  principal  types  of  air  mass  determining  the  weather  in  West  Siberia,  namely,  continental  Arctic  and  continental 
mid-latitude  ones. 

It  is  revealed  that  the  aerosol  condensation  activity  in  winter  is  greater  in  the  mid-latitude  air  mass  than  in 
Arctic  (reliability  of  the  difference  in  mean  values  in  99%).  In  spring  the  character  of  the  difference  reverses.  In 
summer  and  autumn  mean  value  y  are  indistinguishable.  Obviously,  it  is  related  to  the  difference  prehistory  of  air 
masses  coming  to  West  Siberia  in  different  seasons. 


C4-38 

MODEL  ESTIMATES  OF  REGULARITIES  IN  FORMATION  OF  NEAR-HORIZON 
SKY  BRIGHTNESS  IN  THE  VISIBLE  AND  THERMAL  SPECTRAL  RANGE 

S.M,  Sakerin,  T.B.  Zhuravleva,  and  I.M.  Nasretdinov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
sms@iao.  ru 

A  key  topic  of  radiative  transfer  through  the  cloudless  atmosphere  is  the  development  of  new  methods  of  deter¬ 
mining  aerosol  single  scattering  albedo  in  different  spectral  regions.  Preliminary  estimates  showed  that  near-horizon 
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region  is  an  informative  object  for  which  relatively  simple  expressions  relating  optical  characteristics  of  near-ground 
aerosol  with  incoming  radiation  can  readily  be  obtained.  Numerical  study  of  regularities  in  formation  of  near-horizon  sky 
brightness,  which  is  of  concern  in  the  present  work,  is  a  necessary  step  toward  development  of  this  parameterization. 

Since  the  role  of  factors  influencing  the  formation  of  brightness  fields  is  different  in  the  visible  and  longwave 
spectral  regions,  to  solve  the  problem  we  will  use  different  approaches  and  approximations. 

The  brightness  fields  of  visible  and  infrared  radiation  have  different  features,  which  necessitates  the  use  of  dif¬ 
ferent  approaches  and  approximations  to  solve  the  problem. 

1.  In  the  region  of  thermal  radiation,  the  solution  of  radiative  transfer  equation  for  horizontal  direction  is  con¬ 
sidered  assuming  axial  symmetry  (nighttime,  clear-sky  conditions).  Results  calculated  for  some  model  conditions  and 
algorithm  for  determining  single  scattering  albedo  are  analyzed.  The  simulated  results  provide  an  explanation  for  the 
“cold  horizon”  effect,  manifested  in  the  fact  that  the  radiation  temperature  of  near-horizon  sky  differs  by  a  few  de¬ 
grees  from  air  temperature  in  the  near-ground  layer. 

2.  The  brightness  fields  of  visible  radiation  are  calculated  by  the  method  of  statistical  simulation  (method  of  ad¬ 
joint  walks)  for  standard  models  of  the  cloudless,  plane-stratified  atmosphere.  The  calculation  technique  includes  the 
Rayleigh  scattering,  scattering  and  absorption  by  aerosol  particles,  and  reflection  from  the  underlying  surface.  We 
studied  the  effects  of  atmospheric  optical  characteristics  (single  scattering  albedo,  scattering  phase  function  of  aerosol 
particles,  and  optical  depth),  surface  albedo,  and  geometry  of  experiment  on  angular  structure  of  incoming  radiation 
(with  account  of  separate  contributions  of  single-  and  multiple-scattering  effects). 


C4-39 

VAPORIZATION  OF  THE  AEROSOL  PARTICLES  BY  TEA  C02  LASER 
INSIDE  SINGLE  PARTICLE  MASS  SPECTROMETER 

N.N.  Belov,1  N.G.  Belova,2  and  T.  Baer1 

1  University  of  North  Carolina  at  Chapel  Hill,  USA 
Baer@imc.edu 

2 ATECH  KFT,  Budapest,  Hungary 
nick.  belov@usa.  net 

The  completed  PC  modeling  of  vaporization  of  the  aerosol  particle  in  single  particle  mass  spectrometer  is  dem¬ 
onstrated.  This  calculation  reduces  estimation  of  the  probability  of  vaporization  of  different  particles  -  transpar¬ 
ent/absorbing,  with  low/high  boiling  temperatures,  with  high/low  velocity  -  to  simple  criteria  for  large  size  dia¬ 
pason  of  particles  -  0.1-30  micrometers. 

The  laser  radiation  density  along  particle  trajectory  is  introduced  and  computed  as  function  of  particle  velocity 
in  high  vacuum  chamber  and  pulse  parameters  (start,  duration). 

It  is  shown  that  the  ratio  of  enthalpy  [J/mol]  of  particle  vaporization  to  boiling  temperature  [K]  is  equal  to 
100  for  great  quantity  of  different  substances.  The  absorbed  radiation  is  function  of  the  value  of  optical  field  within 
particle.  It  is  shown  that  using  of  optical  field  at  particle  center  gives  good  estimation  for  absorbed  energy  for  particle 
with  different  optical  parameters.  New  data  about  intensity  in  the  main  maximum  of  optical  field  of  different  particles 
(nitromethane,  methanol,  NaCl,  AI2O3,  Si02,  AsGa,  KC1,  CC14,  H2O,  BeO,  BaTi03,  Y2O3,  CaF4)  are  presented. 

Simple  formula  for  optical  field  at  particle  center  is  founded.  Two  good  approximations  of  optical  field  in  the 
center  of  droplet,  for  small  and  large  particles,  are  represented. 
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DIFFERENT  REMOTE  SENSING  METHODS  FOR  MEASURING 
BIOOPTTCAL  PARAMETERS  OF  THE  SEA  WATER 

O.S.  Tsareva,1  and  A.N.  Pavlov2 

*Far  Eastern  State  University,  Vladivostok,  Russia 
tsarevao@mail.ru 

2Pacific  Oceanological  Institute  RAS,  Vladivostok,  Russia 
o_bukin@mail.  ru 

Remote  sensing  methods  permit  to  measure  optical  parameters  of  the  sea  water,  Stokes  vectors  and  matrixes  are 
using  to  analyze  polarization  state  of  light  beam.  Stokes  parameters  determine  intensity  I  and  polarization  state  P  of 
light  wave.  Matrixes  and  vectors  are  coefficients.  Stokes  vectors  and  matrixes  make  up  basic  equation  of  radiation. 
We  can  found  intensity-angle  relation.  This  method  are  employing  for  experiment  data  processing.  Obtained  data 
consist  with  data  obtained  by  different  methods. 
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SP-4M  SOLAR  PHOTOMETER  FOR  SCIENTIFIC  MONITORING  OF  THE 
ATMOSPHERIC  TRANSPARENCY  CHARACTERISTICS 

S.M.  Sakerin,  D.M.Kabanov,  and  S.A.  Turchinovich 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk 
sms@iao.  ru 

Method  of  solar  photometry  is  the  information-capacious  instrument  for  investigation  of  aerosol  and  gas  compo¬ 
sition  of  the  atmosphere,  but  it  is  possible  to  realize  it  only  in  the  periods  when  the  Sun  is  not  covered  by  clouds. 
This  disadvantage  limits  the  more  wide  use  of  the  method  and  the  possibilities  of  automation  of  the  experiment  (es¬ 
pecially  at  all-the-year-round  monitoring).  It  is  easy  to  technically  realize  the  principal  functions  -  guidance  to  the 
Sun,  change  of  filters,  recording,  but  for  decision  to  measure,  usually  the  presence  of  operator  is  necessary. 

The  description  of  the  instrumentation  complex  and  the  principles  of  organizing  the  automated  observations  are 
presented  in  the  paper.  The  complex  includes  the  SP-4M  solar  photometer  with  actinometer,  pyranometer,  sensors  of 
Sun  (SS)  and  illumination.  The  following  elements  of  the  algorithm  can  be  selected: 

-  at  the  sunrise,  the  illumination  sensor  “opens”  the  protecting  box  of  the  pyranometer  and  “starts”  the  program 
of  measuring  the  total  radiation; 

-  in  the  case  of  the  “open”  Sun,  the  SS  sensor  starts  the  program  of  search  for  the  Sun,  and  after  guidance  (capture) 
the  program  of  measuring  the  spectral  transparency  and  the  direct  radiation  (in  addition  to  the  total  one)  starts; 

-  when  the  cloudiness  have  appeared,  the  SS  sensor  stops  operation  of  the  photometer; 

-  at  the  sunset  the  illumination  sensor  switches  all  measurers  to  the  “night”  state  and  stops  the  program 
of  measuring. 

Principal  specifications  of  the  SP-4M  photometer: 

0.308  to  4  pm  (16  interference  filters) 

1.2°  (1.5°) 
no  more  than  0.2° 

4  sec  (1  turn  of  the  filter  drum) 
no  more  than  0.3%  (0.7%) 


C4-42 

NUMERICAL  ANALYSIS  OF  THE  INSTRUMENTATION  MATRIX 
OF  THE  POLARIZATION  MEASURER 

V.G.  Oshlakov  and  Yu.G.  Borkov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk 
geo@lts.  iao.  ru 

The  instrumentation  matrix  M  of  the  size  [4x4]  is  used  in  the  measurer  of  the  Stokes  parameters  and  the  optimal 
measurer  of  the  scattering  phase  matrix.  The  effect  is  studies  of  the  position  of  the  transmission  plane  of  the  polar¬ 
izer,  for  positions  of  the  fast  axis  of  the  phase  element  and  the  phase  displacement  of  the  orthogonal  components  per¬ 
formed  by  it  on  the  conditionality  value  of  the  matrix  M.  Their  value  are  determined  providing  minimum  of  the  con¬ 
ditionality  value  of  the  matrix  M  for  the  phase  displacement  of  90.  The  sensitivity  is  studied  of  the  conditionality 
value  of  the  matrix  M  to  deviations  of  these  parameters  from  the  optimal  ones. 


wavelength  range 

angle  of  the  field  of  view 

of  the  measurement  channels 

error  in  Sun  tracking 

duration  of  one  cycle 

error  of  photometric  measurement 
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Session  C5.  TRANSPORT  AND  TRANSFORMATION 
OF  AEROSOL  AND  GAS  COMPONENTS  IN  THE  ATMOSPHERE 


C5-01 

PRELIMINARY  RESULTS  OF  INVESTIGATION  OF  THE  AEROSOL  OPTICAL  DEPTH  AND 
COLUMNAR  WATER  VAPOR  OF  THE  ATMOSPHERE  IN  THE  IRKUTSK  REGION 

S.M.  Sakerin,1  D.M.  Kabanov,1  V.V.  Koshelev,2  and  A. Yu.  Shalin2 

1 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
sms@iao.  ru 

2Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
koshelev@iszf.  irk.  ru 

Both  global  processes  and  peculiarities  of  the  specific  regions  and  areas  are  apparent  in  variations  of  the  compo¬ 
nents  of  atmospheric  transparency  (aerosol  optical  depth,  columnar  water  vapor).  The  necessity  of  monitoring  inves¬ 
tigations  in  several  sites  of  the  region  is  doubtless  for  revealing  the  features  of  the  transparency  variations  over  Sibe¬ 
ria.  For  this  purpose,  in  addition  to  Tomsk,  all-the-year-round  observation  of  the  transparency  by  means  of  the  SP-3I 
multiwave  sunphotometer  (wavelength  range  0.37  to  1.06  pm)  were  started  in  November  2000  in  the  Irkutsk. 

Brief  descriptions  of  the  modernized  SP-3I  photometer,  software,  and  techniques  for  determining  the  sought 
characteristics  -  aerosol  optical  depth  x  and  the  columnar  water  vapor  W  are  presented  in  this  paper.  The  importance 
of  similarity  of  the  technical  specifications  of  two  photometers  (Tomsk  and  Irkutsk)  and  techniques  for  calculation  of 
x  and  W  for  subsequent  joint  analysis  is  noted. 

Principal  attention  is  paid  for  the  discussion  of  the  results  of  calibration  and  preliminary  analysis  of  the  varia¬ 
tions  of  x  (in  different  wavelength  ranges)  and  W  in  winter  and  spring  2000-2001.  Selectivity  of  the  spectral  behav¬ 
ior  of  I  under  different  atmospheric  conditions  (season,  synoptic  conditions)  is  estimated  by  means  of  the  Angstrom 
parameter  a.  Statistical  characteristics  of  x,  W  and  a  are  presented  in  comparison  with  the  analogous  results  obtained 
in  Tomsk  and  with  the  long-term  data  obtained  by  other  authors.  The  necessity  of  performing  observations  in  the 
region  free  of  industrial  impact  in  order  to  exclude  the  urban  effect  is  noted. 


C5-02 

OBSERVATIONS  ON  LOCATION  OF  THE  DYNAMICS  OF  OROGRAPHIC 
WAVE  CLOUDS  OVER  THE  BAIKAL  LAKE 

T.N.  Bibikova  and  E.V.  Jurba 

Moscow  State  University,  Moskow,  Russia 
jurba@phys.  msu.su 

Effects  of  orography  on  the  dynamics  of  cloud  fields  over  the  Baikal  Lake  were  studded  in  the  summer  1986 
during  the  research  expedition  organized  by  the  of  Moscow  University  department  of  physics  of  atmosphere.  The 
measurement  technique  was  based  on  using  of  the  cloud  stereophotogrammetry  approach  including  the  processing  by 
the  high-precision  stereocomparator  “Stecometer”.  Geometrical  sizes  of  separate  clouds,  positions  of  clouds  on  the 
locality  and  information  about  cloud  structures  were  received  as  results  of  the  measurements.  The  effect  of  orography 
was  found  to  differ  significantly  for  the  different  directions  of  airflow.  The  orographic  effect  on  cloud  structures  was 
selected  on  the  lee  side  of  the  Primorsky  mountain  range  under  the  northwestern  airflow.  Two-level  wave  cloud 
structure  was  observed  over  the  Bolshoi  Sea.  The  wavelength  was  4.5  km  at  the  low  3.2  km  level  ant  it  was  5.5  km 
at  the  high  4.7  km.  The  orographic  cumulus  clouds  over  the  Olhon  Ireland  were  also  analyzed. 

A  climatological  analysis  of  airflows  leading  to  the  formation  of  the  wave  orographic  Ac  Lent  clouds  was  per¬ 
formed  on  the  basis  of  20-year  radiosonde  data  and  cloud  observations  received  from  the  Irkutsk  Hydrometbureau. 


190 


Session  CS 


C5-03 

ESTIMATION  OFANTROPOGENEOUS  LOAD  ON  PROTECTED  REGION 
USING  THE  CLIMATIC  INFORMATION 

G.S.  Rivin  and  P.V.  Voronina 

Institute  of  Computational  Technologies  SB  RAS,  Novosibirsk,  Russia 
rivin@ict.  nsc.  ru,  voronina@ict.  nsc.  ru 

To  define  the  antropogeneous  load  on  protected  region  it  is  possible  with  following  ways:  solving  the  basic 
transport  problem  or  with  the  help  of  appropriate  adjoint  equation.  The  second  way  is  based  on  application  of 
G.I.  Marchuk1  and  theory  of  adjoint  operators.  In  this  case  we  need  to  decide  the  adjoint  transport  and  diffusion 
equation  of  impurities  only  once,  and  further  with  the  help  of  non  time-taking  calculations  it  is  possible  to  define  a 
quantity  of  the  impurities  which  have  come  in  atmosphere  of  protected  territory  from  a  prospective  source.  The  used 
technique  is  described  in  Ref.  2.  We  chose  four  protected  regions  of  the  Western  and  East  Siberia  and  for  all  months 
the  areas  of  influence  using  the  climatic  meteorological  information  were  found.  The  information  is  obtained  from 
archive  “Reanalysis”  NCEP/NCAR.3 

The  work  is  partly  supported  by  Grant  of  Leading  Scientific  Schools  Ns  00-015-98543  and  Integration  Project 
SB  RAS  AT?  64. 

1.  G.I.  Marchuk,  The  adjoint  equations  and  analysis  of  complicated  systems,  Moscow:  Nauka,.  335  p. 

2.  G.S.  Rivin,  P.V.  Voronina,  Millenium  NATO/CCMS  International  Technical  Meeting  on  Air  Pollution  Mod¬ 
elling  and  its  Application,  15-19  May  2000,  Boulder,  Colorado,  p.  427-428. 

3.  E.  Kalnay,  M.  Kanamitsu,  R.  Kistler  et  al.  (1996)  The  NCEP/NCAR  40-year  Reanalysis  project  //  Bulletin 
of  the  American  Meteorological  Society,  77,  p.  437-471. 
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MODEL  OF  LOCAL  DYNAMIC  INTERACTION  OF  A  WATER  RESERVOIR  AND 
THE  ATMOSPHERE  AT  SURFACE  ROUGHNESS 

VA.  Shlychkov 

Institute  of  Water  and  Ecological  Problems  SB  RAS,  Novosibirsk,  Russia 
slav@ad-sbras.nsc.ru 

Mathematical  statement  is  presented  of  the  problem  of  description  of  the  small-scale  interaction  of  a  water  reser¬ 
voir  and  the  atmosphere  at  moderate  wind  with  working  out  in  detail  of  the  vertical  turbulent  exchange  near  the  divi¬ 
sion  boundary.  The  ID  hydrothermodynamical  equations,  in  which  the  terms  of  the  shape  resistance,  proportional  to  the 
square  of  the  relative  velocity,  are  introduced,  are  used  as  initial  equations.  Calculation  of  the  surface  exchange  is  car¬ 
ried  out  taking  into  account  the  viscous  buffer  films  in  both  natural  media.  Description  of  the  wind  roughness  is  based  on 
solving  the  spectral  density  transfer  equation  which  is  key  for  completion  of  the  problem  in  the  space  of  parameters. 

The  b-e  equations  of  semi-empiric  theory  of  turbulence  are  used  for  modeling  the  turbulent  regimes  of  water  and 
air.  The  problem  is  considered  of  statement  of  the  boundary  conditions  for  the  kinetic  energy  of  turbulence  at  the  di¬ 
vision  boundary.  The  analysis  is  carried  out  of  the  numerical  solution  with  sub-millimeter  resolution  in  the  water 
medium.  It  is  shown  that  the  energy  flux  into  water  caused  by  falling  down  waves  forms  the  inner  boundary  layer  of 
thin  structure  near  the  surface,  which  provides  for  transfer  of  turbulent  energy  into  the  depth. 

The  energy  cycle  of  the  processes  on  interaction  is  constructed,  and  fulfillment  of  the  conservation  law  both  in 
the  components  of  the  model  and  the  system  as  whole  is  shown.  The  calculated  values  of  energy  fluxes  to  waves,  rate 
of  dissipation  in  the  near-surface  layers  and  in  the  depth  are  in  agreement  with  the  data  of  observations. 

The  work  was  supported  in  part  by  Russian  Foundation  for  Basic  Research  (Grant  No.  99-05-64735). 
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GENERATION  OF  SULFATE  AEROSOL  BY  A  SURFACE  OF  DRIED  UP  LAKE 

LA.  Sutorikhin1  and  A.E.  Kaplinsky2 

1 1nstitute  for  Water  and  Environmental  Problems  SB  RAS,  Barnaul,  Russia 

sia@iwep.secna.ru 

2University  of  Antwerp,  Antwerpen,  Belgium 
kaplinsk@uia.  ua.  ac.  be 

In  the  western  part  of  the  Altai  Region,  that  is  situated  on  the  territory  of  Kulunda  lowland,  there  is  a  great 
number  of  salty  lakes.  Among  them  due  to  their  size  one  may  point  out  lakes  Kulunda  and  Kuchuk  occupying  areas 


191 


Session  CS 


690  and  172  km2  accordingly.  The  degree  of  water  mineralization  in  them  is  very  high  and  reaches  even  400  g/1  in 
summer  time  in  Lake  Kuchuk. 

Besides,  the  “Kuchuksulfate”  chemical  plant,  located  close  to  Lake  Kuchuk,  is  using  a  natural  depression  of 
neighbouring  small  lake  Selitrennoe  as  a  reservoir  for  accumulation  of  crystalline  sodium  sulfate  in  dry  condition. 
The  periodicity  of  its  filling  from  Lake  Kuchuk  by  a  channel  -  once  per  4  years.  After  the  winter  crystallization  of 
sodium  sulfate  at  the  lake  bottom,  the  remainders  of  salt  solution  are  pumped  back  to  Lake  Kuchuk.  From  this  mo¬ 
ment  Lake  Selitrennoe  represents  an  open  storage  of  crystalline  sodium  sulfate  with  the  area  about  6  km2.  At  the 
technological  processes  and  due  to  activity  of  wind  and  convective  flows,  a  considerable  part  of  sulfate  particles 
0.05-10  mkm  in  size  is  transported  to  a  boundary  atmospheric  layer.  According  to  our  estimations,  it  gives  a  notice¬ 
able  contribution  to  the  regional  aerosol  background.  The  presence  of  a  fine  disperse  aerosol  above  Lake  Selitrennoe 
is  well  noticeable  at  visual  observation  in  summer  time  at  low  standing  of  the  Sun  above  horizon. 

In  the  report  the  results  of  summer  field-trip  studies  which  have  been  carried  out  in  recent  years  at  this  object 
are  considered.  Two  basic  mechanisms  of  sulfate  aerosol  generation  are  pointed  out.  First  one  is  realized  at  wind  speed 
more  than  10-12  m/s  and  is  characterized  by  saltation,  or  directional  transport  of  substance  from  the  lake  surface. 
Such  mechanism  has  the  highest  productivity  of  the  aerosol  generation  process.  At  wind  speed  less  than  5-10  m/s 
the  saltation  weakens  essentially.  The  second  mechanism  -  the  birth  of  vertical  vortexes,  similar  to  tornados,  in  this 
case  can  be  exhibited.  They  are  generated  on  a  border  of  white  surface  of  sodium  sulfate  and  dark  surface  of  coastal 
soil  even  at  meteorological  conditions  close  to  calm.  The  heights  of  vortexes  are  reaching  values  about  70-100  m. 
During  the  existence  period  of  one  medium-sized  vortex,  by  previous  estimations,  about  5-10  kg  of  substance  is  risen 
to  the  air.  The  number  of  vortexes  generated  for  10  minutes  can  vary  from  1  to  5. 

This  study  was  carried  out  at  financial  support  of  the  RFBR  Grant  Ns  99-05-64735,  integration  Project  SB 
RAS  Jsfs  64  and  Grant  of  supporting  field-trip  researches  of  SB  RAS. 
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FEATURES  OF  DISTRIBUTION  OF  GROUND  LEVEL  CONCENTRATIONS  OF  OZONE  AND 
NITROGEN  OXIDES  UNDER  PHOTOCHEMICAL  PROCESSES  IN  THE  BAIKAL  REGION 

V.P.  Butukahnov,  G.S.  Zhamsueva,  A.S.  Zayakhanov,  Yu.L.  Lomukhin,  and  B.Z.  Tzydypov 

Buryat  Science  Center  SB  RAS,  Ulan-Ude,  Russia 
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Since  1998  the  laboratory  of  radiophysics  conducts  a  regular  observations  of  ground  level  concentration  of 
ozone,  nitric  oxide,  nitrogen  dioxide,  carbon  monoxide,  sulfur  dioxide  and  weighted  particles  (aerosols)  in  atmos¬ 
phere  of  Ulan-Ude  and  coastal  zone  of  Lake  Baikal  (Boyarsk  station).  Daily  and  seasonal  variation  of  near-ground 
ozone  concentration  are  revealed  in  Ulan-Ude  city.  The  ratios  of  nitric  oxide  and  nitrogen  dioxide  concentrations 
under  photochemical  equilibrium,  intensity  of  solar  radiation,  air  temperature  influence  on  a  formation  ozone  speed 
as  have  shown  measurements  in  station  Boyarsk  in  summer  period  1998-2000.  Is  determined  that  under  photochemi¬ 
cal  equilibrium  NO2,  NO  and  03  the  speed  of  ozone  formation  is  equal  7  ppb/h. 

In  the  given  report  the  calculating  degree  of  photolysis  N02  and  calculating  degree  of  transformation  NO  to 
N02  by  data  of  concentration  N02,  NO,  03  in  the  coastal  zone  of  Lake  Baikal  in  summer  2000  are  resulted. 


Date 

t, 

(hh.mm) 

to3], 

ppm 

INOl 

[no2] 

J-*. 

O 

O 

Calculating  degree 
of  photolysis  N02 

fNO?1 

[NOJ 

Calculating  degree  of 
transformation  NO  in  NO 2 

25.07 

15.00 

0.014 

0.8 

23 

0.258 

0.55 

0.52 

26.07 

14.00 

0.012 

1.05 

22 

0.290 

0.486 

0.45 

30.07 

15.00 

0.016 

0.27 

21 

0.099 

0.78 

0.5 

01.08 

14.00 

0.008 

1.22 

18 

0.244 

0.499 

0.46 

02.08 

0.015 

1.52 

24 

0.524 

0.4 

0.455 

03.08 

13.00 

0.007 

0.737 

18 

0.118 

0.585 

0.46 

04.08 

17.00 

0.01 

0.38 

20 

0.076 

0.72 

0.52 

05.08 

14.00 

0.008 

0.96 

20 

0.081 

0.7 

0.49 

07.08 

•13.00 

0.02 

1.1 

20 

0.484 

0.47 

0.488 

09.08 

15.00 

0.012 

0.75 

23 

0.207 

0.567 

0.55 

10.08 

16.00 

0.011 

1.2 

25 

0.304 

0.45 

0.52 

During  measurements  the  atmospheric  instability  with  an  often  change  of  air  masses,  cloud  and  precipitation 
was  observed:  In  clear  solar  days  the  photochemical  equilibrium  or  cases  near  to  this  condition  was  determined. 

The  processes  of  formation  N02  predominate  above  photolysis  processes  N02.  The  low  concentration  of  ozone  in 
summer  of  2000  are  obviously  explained  by  these  conditions. 

1.  G.S.  Zhamsueva,  A.S.  Zayakhanov,  V.P.  Butukhanov,  and  Yu.L.Lomukhin,  Proc.  of  the  Third  Vereshagin 
Baikal  Conference.  Irkutsk.  2000.  P.  88-89. 
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TRANSFORMATION  OF  A  SEA  AEROSOL  UNDER  ACTIVITY 
OF  THE  RADIOACTIVE  FACTOR 

T.V.  Gubareva 

Bratsk  State  Technical  University,  Bratsk,  Russia 
tvgbratsk@mail.  ru 

It  is  known,  that  the  particles  of  halogenides  of  alkali  metals  contain  in  huge  amounts  above  a  surface  of  World 
Ocean,  forming  a  sea  aerosol.  The  examinations  executed  for  last  years,  have  shown,  that  interesting  response  is  the 
formation  of  nitrate  in  sea  salt  particles,  when  they  are  exposed  to  action  N02.  The  observations  specify  voiding  Cl 
from  sea  salt  particles.  Thus  the  properties  of  particles  and  influence  on  the  mechanism  of  this  process  both  chemical, 
and  physical  factors  are  not  investigated.  The  experiments  on  examination  of  physicochemical  transmutations  on  a 
surface  of  alkali-halides  crystals  included:  1)  irradiation  of  a  disperse  system  scale,  X-ray  or  ultraviolet  radiations  in 
contact  to  free  air  under  various  requirements;  2)  X-ray  diffraction  and  electronic  microscopic  analysis  of  microcrys¬ 
tals  of  salt;  3)  study  of  optical  properties  of  particles. 

It  is  necessary  to  note,  that  in  a  meteorological  atmosphere,  as  well  as  in  our  laboratory  examinations,  there  are 
all  requirements  necessary  for  transmutations  of  salt  particles  in  sea  aerosols. 

The  complex  laboratory  examinations  of  microcrystals  of  alkali-halides  enable  to  receive  the  experimental  data, 
which  the  structures  and  optical  properties  of  natural  sea  aerosols  can  be  utilized  for  an  explanation  of  composite 
processes,  bound  with  change  of  composition.  It  can  be  by  a  radiant  of  reception  of  models,  sectional  for  build-up,  of 
a  climate  in  view  of  the  contribution  of  a  sea  aerosol,  and  also  material  for  study  of  processes  in  clouds.  Linking’s, 
which  are  formed  as  a  result  of  hydrogenation,  oxidizing  and  the  nitrations  of  microcrystals  of  salt  intensively  change 
properties  of  an  aerosol.  Radiation  boosts  heterogeneous  processes  and  crystallization  of  new  linking’s  (nitrates,  ni¬ 
trites,  carbonates,  oxy-halogenides).  The  special  interest  is  caused  with  stabilization  on  a  surface  of  salt  particles  of 
linking’s  such  as  HaINOx  and  accumulation  U-centers.  The  specified  processes  are  significant  changed  optical  proper¬ 
ties  of  particles  in  ultraviolet,  visual  and  infrared  areas  of  a  spectrum. 


C5-08 

PROPAGATION  OF  IMPURITY  FROM  PULSE  SOURCE 
IN  TURBULENT  ATMOSPHERE:  REMOTE  SENSING 
AND  MATHEMATICAL  SIMULATION 

Yu.S.  Balin,1  A.D.  Yershov,1  A.I.  Bril,2  V.P.  Kabashnikov,2 
V.M.  Popov,2  and  A.P.  Chaikovskiy2 

1 1nstitute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
balin@iao.  ru 

2 Stepanov  Institute  of  Physics,  National  Academy  of  Sciences,  Minsk,  Belarus 
chaikov@dragon.  bas-net.  by 

The  experiment  was  carried  out  in  a  steppe  region  with  low  hills;  underlying  surface  was  covered  by  sparse 
vegetation.  The  charge  exploded  at  a  altitude  of  10  m  was  used  as  a  source  of  impurity.  Tracking  of  the  produced 
cloud  of  condensed  explosion  products  was  performed  with  lidar,  770  meters  distant  from  source.  Observations  were 
conducted  within  6  minutes.  During  this  period  the  cloud  removed  by  approximately  2  kilometers  and  raised  above 
200  meters.  Relative  backscattering  signal  values  at  different  times  along  with  coordinates  of  signal  generation  points 
were  recorded.  Ultrasonic  meteorological  station  and  sodar  were  25-30  meters  distant  from  explosion  location.  This 
equipment  was  used  to  measure  air  temperature,  vertical  and  horizontal  wind  velocity  components,  wind  direction, 
total  energy  of  turbulent  motions,  tangential  strain  value  and  vertical  heat  flux.  The  measured  data  allowed  one  to 
estimate  Monin-Obukhov  scale,  structure  constant  values  for  temperature  and  velocity  fluctuations  and  turbulent 
exchange  coefficients  of  heat  and  momentum. 

Experimental  data  obtained  with  lidar  were  compared  with  results  of  numerical  simulation  of  impurity  spatial 
distribution  that  was  performed  pn  the  basis  of  statistical  Gaussian  model  developed  by  Institute  of  Experimental 
Meteorology.  The  requirements  to  input  parameters  definition,  lidar  experiment  technique  and  simulation  algorithms 
that  ensure  adequate  experiment  description  are  discussed. 

This  work  was  partly  supported  by  joint  Grant  of  RFFI  ((00-05-811,64)  and  I)FFI  (Ph-99P-126). 
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BUOYANT  PLUME  RISE  IN  TURBULENT  ATMOSPHERE 
V.D.  Perminov 

Central  Aerohydrodynamic  Institute,  Zhukovsky,  Moscow  region,  Russia 
valery.perminov@mtu-net.  ru 

At  the  moment  there  are  a  lot  of  theoretical  approaches  to  an  investigation  of  the  plume  rise  problem  in  turbu¬ 
lent  atmosphere  (solution  of  Navier-Stokes  equations  with  the  help  of  large  eddy  simulation,  solution  of  transport 
equation  for  the  probability  density  function,  Lagrangian  models  constructed  in  accordance  to  Reynolds  averaged 
Navier-Stokes  equations,  numerous  semi-empirical  models  and  etc.).  Only  simplest  test  problems  were  solved  so  far. 
Successful  application  of  the  transport  equation  for  probability  density  function1  and  Lagrangian  models2  recently 
and  an  appearance  of  massive  parallel  computers  give  us  a  hope  to  solve  the  plume  rise  problems  in  more  complex 
and  more  real  formulation. 

In  this  paper  a  stochactic  numerical  method  for  solution  of  such  problems  on  the  basis  of  the  Lagrangian  model2 
is  proposed.  The  algorithm  was  adapted  to  massive  parallel  computers  and  was  realised  within  the  framework  of  the 
MPI  system.  A  verification  of  the  model  and  numerical  method  efficiency  has  been  carried  out  for  the  turbulent  dis¬ 
persion  problem  that  has  been  investigated  experimentally  by  M.R.  Raupach  and  B.J.  Legg.3  The  results  obtained  for 
several  2D  problems  of  stack  plume  dispersion  for  different  atmosphere  conditions  are  also  presented. 

This  work  was  carried  out  under  financial  support  of  the  Russian  Fund  of  Basic  Researches  (Grant  96—01— 
00098). 

1.  M.  Gonzales,  Atmos.  Environ.  31  A,  575-586  (1997). 

2.  S.  Heinz,  H.  Van  Dop,  Atmos.  Environ.  33,  2031-2043  (1999). 

3.  M.R.  Raupach,  B.J.  Legg,  J.  Fluid  Mechanics  136,  111-137  (1983). 


C5-10 

DISTRIBUTION  OF  KINETIC  ENERGY  OF  TURBULENCE 
AND  OPTICAL  INSTABILITY  OF  A  TERRESTRIAL  ATMOSPHERE 
ABOVE  TERRITORY  OF  THE  CIS 

P.G.  Kovadlo 

Institute  of  Solar -Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
kovadlo@iszf.  irk.  ru 

Turbulence  in  an  atmosphere  is  determined  by  kinetic  energy  of  processes  of  the  general  carry  of  air.  By  results 
of  the  analysis  of  distribution  of  kinetic  energy  of  turbulent  movement  above  territory  of  the  CIS,  us  it  is  shown  that 
turbulent  processes  in  troposphere  have  local  and  seasonal  attributes.  To  these  attributes  it  is  possible  to  allocate 
points  with  the  lowered  and  increased  turbulence,  both  in  the  certain  seasons  of  year,  and  within  all  year. 

Thus,  there  is  an  opportunity  with  these  results  to  compare  distribution  of  optical  instability  of  an  atmosphere 
above  territory  of  the  CIS.  Optical  instability  of  air  here  is  understood,  how  a  degree  of  development  inhomogenei¬ 
ties  a  parameter  of  refraction  of  air  on  a  beam  of  sight.  Dimensionless  deviations  of  a  parameter  of  refraction  are  de¬ 
signed  at  15  levels  from  a  surface  up  to  30.5  kms,  according  to  50  aerologic  stations  located  in  territory  of  the  CIS, 
for  the  10-years  period.  For  the  characteristic  of  kinetic  energy  of  turbulent  movement  of  a  free  atmosphere  we  have 
taken  advantage  of  the  aerologic  data  of  108  stations  also  for  10  years  about  an  average  quadratic  deviation  of  a 
vector  of  a  wind  concerning  average  value  at  three  levels  1,  5  and  10  kms.  This  layer  of  troposphere  energetically 
most  we  mean  for  large-scale  heat  exchange  between  oceans  and  continents  as  contains  more  than  half  of  weight 
of  air  of  all  atmospheres. 

Kinetic  energy  of  turbulence  of  an  atmosphere  has  stationary  zones  within  one  year  of  the  increased  and  lowered 
values.  They  should  be  designated.  Two  zones  with  the  minimal  turbulent  energy:  the  first  -  above  Southern  Kazakh¬ 
stan,  Central  Asia  and  Caucasus;  the  second  -  above  Yakutia,  Khabarovsk  territory  and  the  western  part  of  the 
Amur  area.  Three  zones  with  the  increased  turbulent  energy:  1  -  above  the  western  part  the  European  territory  of  the 
CIS,  including  Baltic;  2  -  the  Far  East  (Primorski  Krai)  and  adjoining  islands,  including  peninsula  Kamchatka; 
3  -  above  all  Western  Siberia.  It  is  necessary  to  tell,  that  kinetic  energy  of  turbulent  movement  in  the  third  zone 
(above  Western  Siberia)  on  10  -  is  lower  than  15%,  than  in  first  two.  To  maxima  of  kinetic  energy  of  turbulence  for 
all  territory  of  the  CIS  there  correspond  minima  of  values  of  optical  instability  of  an  atmosphere  and  on  the  con¬ 
trary,  the  factor  of  conformity  is  equal  -  0.58. 
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CERTAIN  RESULTS  OF  COMPARISON  FOR  DATA  OF  SIMULATION 
OF  ACID  AEROSOL  AND  SATELLITE  MONITORING  OF  RADIATION 
CHARACTERISTICS  OF  THE  CLOUDY /CLOUDLESS  ATMOSPHERE 

V.V.  Kozoderov  and  V.D.  Egorov 

Institute  of  Computational  Mathematics  RAS,  Moscow,  Russia 
vkozod@inm.  ras.  ru 

Using  the  ground-based  information  of  the  existing  European  network  of  observations  for  polluting  impurities  of 
the  atmosphere  (data  on  the  pollution  sources,  wind  fields,  temperature,  pressure  etc.)  for  cloudless  conditions  the 
formation  of  an  acid  aerosol  (on  the  example  of  effluents  of  a  sulfur  dioxide)  in  the  boundary  layer  of  the  atmosphere 
and  the  turbulent  transfer  of  arising  impurities  with  transformation  of  a  spectrum  of  dimensions  of  aerosol  particles 
in  time  is  simulated.  For  typical  model  of  the  stratus-wise  cloudiness  under  winter  conditions  in  the  given  territory 
the  changes  of  the  distribution  functions  of  cloudy  drops  by  dimensions  and  the  acid  aerosol  in  a  cloudy  medium 
which  comes  at  corresponding  altitude  levels  of  the  atmosphere  are  considered  also.  Simulation  results  for  cloudless 
and  cloudy  situations  are  correlated  with  the  average  values  of  radiation  characteristics  and  forcing  action  cloudiness- 
radiation”  for  investigated  territory  which  are  systematized  within  the  International  project  by  satellite  climatology  o 
cloudiness  (ISCCP  -  International  Satellite  Cloud  Climatology  Project).  As  the  comparative  analysis  of  resu  ts  we 
selected  January  1986.  Proceeding  from  the  quantitative  characteristics  of  the  indicated  action  during  the  selected 
month  of  observations  and  their  comparison  with  the  results  of  performed  simulation  the  power  characteristics  of  antro- 
pogeneous  effect  of  sulphate  compounds  in  the  given  territory  which  betoken  a  rise  of  acid  precipitation  are  revised . 

The  work  is  carried  out  within  the  project  of  the  Russian  Foundation  of  Basic  Research  No.  00  01  00298. 


MATHEMATICAL  MODEL  OF  AEROSOL  CLOUD  FORMATION 

I.R.  Abunyayev,  I.N.  Lazovik,  and  G.S.  Kudryashev 

Irkutsk  Military  Aviation  Engineering  Institute,  Irkutsk,  Russia 
avt@iszf.irk.ru 

Formation  of  aerosol  clouds  in  the  ground  layer  is  properly  the  fragmentation  of  jets  and  droplets  of  liquid  in  a 
turbulent  air  flow.  On  other  words,  it  implies  the  fragmentation  of  jets  and  droplets  under  the  effect  of  aerodynamic 
forces.  This  study  is  based  on  using  mathematical  models  which  make  it  possible  to  calculate  -  with  a  high  degree  o 
reliability  -  the  characteristics  of  liquid  spraying.  Liquid  spraying  in  a  drifting  turbulent  air  flow  should  be  treated 
in  two  stages  Initially,  the  jet  decays  into  separate  droplets,  which  is  followed  by  the  fragmentation  of  single  drop¬ 
lets.  In  this  paper,  an  analysis  is  made  of  the  decay  of  the  jet  and  of  the  fragmentation  of  droplets  in  a  turbulent 
atmosphere,  which  permits  a  determination  of  the  formation  parameters  of  the  aerosol  cloud. 


THERMODYNAMIC  MODELING  OF  ANTHROPOGENIC  IMPACT 
ON  CHEMICAL  COMPOSITION  OF  PRECIPITATION 

Ye.V.  Kuchmenko,  B’.M.  Kaganovich,  and  Ye.V.  Molozhnikova 

Institute  for  Power  Engineering  Systems  SB  RAS,  Irkutsk,  Russia 
kuch@isem.sei.irk.ru 

As  is  known  anthropogenic  impact  leads  to  an  increase  in  precipitation  acidity,  i.e.  in  the  general  case  to  a 
change  in  their  chemical  composition  due  to  change  in  the  composition  of  condensation  nuclei  (CN)  and  absorption 
of  gaseous  admixtures,  for  instance,  SO2  and  NO2  at  formation  and  falling  of  rain  droplets. 

A  new  approach  to  studying  the  condensation  processes  in  the  polluted  atmosphere  using  thermodynamic  models 
is  developed  in  ESI  SB  RAS.  The  thermodynamic  models  of  extreme  intermediate  states  (MEIS)  enable  analysis  the 
states  of  the  system  relaxing  toward  the  final  equilibrium.  Rain  droplets  are  represented  in  the  model  by  a  diluted 

electrolyte  solution,  using  Debye-Hueckel  statistical  theory.  .  . 

The  ways  to  describe  surface  effects  in  the  model  are  detailed  in  the  presentation.  Equilibrium  chemical  compo¬ 
sition  of  droplets  of  different  radius  has  been  compared  and  corrfelated  with  the  results  of  the  other  researchers.  The 
peculiarities  of  condensation  processes  in  different  layers  of  the  troposphere  and  stratosphere  are  simulated  by  setting 
different  initial  conditions  (temperature  and  pressure). 


195 


Session  C5 


Besides  the  results  of  mathematical  modeling  are  compared  with  the  observed  data  on  precipitation  composition 
in  different  areas  of  Eastern  Siberia.  The  theoretical  and  experimental  estimations  of  the  relationship  between  ionic 
composition  of  droplets  In  the  atmosphere  and  concentrations  of  S02  and  N02  in  gaseous  phase  are  presented. 
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RESEARCH  OF  A  TURBULENT  STATE  OF  THE  LOWER  ATMOSPHERE 

P.G.  Stafeev,  G.V.  Buhlova,  and  N.P.  Krasnenko 

Institute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
krasnenko@iom.  tsc.  ru 

For  a  long  time,  the  study  of  the  spatio-temporal  variability  of  meteorological  and  turbulent  parameters  takes  a 
central  place  in  an  analysis  of  climatic  factors.  When  this  the  lower  atmospheric  layer  is  characterized  by  the  greatest 
variability  of  it’s  state.  In  the  present  work  the  outcomes  of  such  researches  conducted  in  Tomsk,  in  Academgorodok,  on 
territory  of  a  climatic-ecological  observatory  of  the  Institute  during  of  several  months  on  different  seasons  are  summer- 
ized.  Ultrasonic  meteorological  complexes  placed  at  different  heights  were  used  as  meters.  In  addition  to  standard  me¬ 
teorological  parameters,  such  turbulence  parameters  as  full  energy  of  turbulent  movements,  pulse  and  heat  fluxes,  wind, 
temperature  and  Monin-Obukhov  scales,  etc. ,  so  as  their  statistical  performances  and  stability  classes  of  the  atmosphere 
were  determined.  Measurement  data  were  compared  with  the  data  of  acoustic  sounding  and  of  standard  measurements  of 
meteorological  station.  The  behaviour  of  the  measured  parameters  with  a  general  state  of  atmosphere  was  evaluated. 

C5-16 

DEVICE  FOR  INVESTIGATION  OF  HEAT,  HUMIDITY, 

AND  AEROSOL  PARTICLES  GROUND  FLOWS 

A.P.  Rostov,  A.L.  Afanasiev,  and  A.P.  Ivanov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
rostov@iao.  ru 

For  experimental  researches  of  turbulent  flows  of  heat,  and  aerosol  particles  the  automatic  device  is  developed. 
It's  measuring  fluctuation  of  temperature,  three-dimensional  speeds  of  a  wind,  absolute  humidity  of  air  and  coeffi¬ 
cient  of  directional  scattering  of  an  atmospheric  aerosols.  The  device  contains  the  spatially  located  paths:  the  modern¬ 
ised  version  three-dimensional  ultrasonic  anemometer  -  thermometer,  spectroscopic  sensor  of  absolute  humidity  of  air 
and  nephelometer  of  an  opened  type.  It's  also  has  the  sensors  of  kinetic  temperature,  relative  humidity  of  air  and 
sensors  coming  and  leaving  radiation  of  the  sun.  The  distance  between  all  sensors  does  not  exceed  500  mm.  They  are 
supervised  in  real  time  the  many  processor  system,  built-in  in  to  the  device.  The  frequency  of  synchronous  sounding 
of  this  parameters  is  equal  4Hz.  Only  the  two-wire  line  cable  used  the  power  supply  and  controls  our  device.  It’s  has 
long  not  more  then  500  meters.  This  property  enables  to  use  this  device  in  naturally  conditions. 

The  any  personal  computer  may  be  used  to  control  of  device.  Needs  only  the  cable  modem.  It  is  built  -  in  to  the 
power  supply  of  the  device. 
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OPTICAL  AND  MICROPHYSICAL  URBAN  AEROSOLS  MODELS 

L.S.  Ivlev1  and  A.V.  Vasilyev,1  B.D.  Belan,2 
M.V.  Panchenko,2  and  S.A.  Terpugova2 

1  Scientific  Reaserch  Institute  of  Physics  of  St.  Peterburg  State  University,  St.  Peterburg,  Russia 

vsa@lich.  phys.  spbu.  ru 

2 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
bbd@iao.ru 

The  optical  and  microphysical  urban  aerosols  model,  based  on  proposed  by  authors  towns  classification1  accord¬ 
ing  to  population  quantity  and  industrial  development,  climatic  region  and  season  (winter,  summer)  is  worked  out. 
The  optical  and  microphysical  models  of  some  large  cities:  Moscow,  S-Peterburg,  Mexico  City,  Peking  are  considered. 
Some  models  of  numerical  concentration  vertical  profiles,  size  distribution  functions,  volume  aerosol  extinction  coeffi¬ 
cients  in  visible  spectral  region  are  presented.  It  was  shown,  that  the  main  factor  in  aerosol  structure  forming  in  large 
cities  is  the  value  of  total  solar  radiation.  The  comparison  with  aerosols  model  for  Siberian  large  cities  was  carried  out. 

1.  A.V.  Vasilyev,  L.S.  Ivlev,  B.D.  Belan,  M.V.  Panchenko,  S.A.  Terpugova,  In  Aerosols  of  Siberia,  Tomsk,  17 

(2000). 
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MEASUREMENTS  OF  METHANE  CONTENT 
IN  THE  ATMOSPHERIC  BOUNDARY  LAYER 
AND  IN  THE  ATMOSPHERIC  DEPTH 

V.N.  Aref'ev,  Yu.I.  Baranov,  E.L.  Baranova, 

G.I.  Bougrim,  N.Ye.  Kamenogradsky,  and  F.V.  Kashin 

Institute  of  Experimental  Meteorology,  SPA  "Typhoon", 

Obninsk,  Kaluga  region,  Russia 
tas@iem.  obninsk.  ru 

The  results  are  given  of  triennial  (1998-2000)  continuous  spectroscopic  measurements  of  methane  (CH4)  content 
in  the  air  samples  taken  near  the  ground  and  in  the  atmospheric  depth  in  Obninsk.  Also  presented  are  the  CH4  con¬ 
tents  measured  in  air  samples  taken  at  heights  up  to  300  m  from  the  High  Meteorological  Mast  in  2000.  The  air  sam¬ 
ples  were  taken  near  the  ground  in  the  urban  conditions.  The  CH4  measured  concentrations  were  affected  by  not  only 
natural  but  its  anthropogenic  sources  as  well.  Under  an  anticyclone  (the  absence  of  clouds  and  wind)  and  a  tempera¬ 
ture  inversion  in  the  atmospheric  boundary  layer  increased  concentrations  of  CH4  significantly  exceeding  its  typical 
variations  were  registered.  This  was  caused  by  anthropogenic  CH4  accumulation  air  near  the  ground  due  to  the  ab¬ 
sence  of  vertical  mixing  at  a  temperature  inversion.  The  amplitudes  and  phases  of  CH4  concentration  seasonal  varia¬ 
tions  near  the  ground  were  determined  (only  natural  ground-based  sources  were  accounted  for).  The  measurements 
have  shown  the  concentration  of  CH4  in  the  morning  remains  constant  to  the  height  of  300  m;  in  the  evening  it  de¬ 
creases  with  an  increasing  height.  The  concentrations  of  CH4  near  the  ground  are  more  frequently  higher  by  evening. 
The  amplitudes  and  phases  of  CH4  content  seasonal  variations  in  the  atmospheric  depth  have  been  determined.  It  has 
been  stated  in  view  of  small  variations  of  its  average  annual  contents  that  the  CH4  content  remains  constant  in  the 
atmospheric  depth  for  the  past  three  years.  The  studies  were  carried  out  under  the  financial  support  of  the  Russian 
Foundation  for  Basic  Research  (Grants  Nos.  99-05-64275  and  00-07-90092). 
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CARBON  DIOXIDE  IN  THE  CONTINENTAL  ATMOSPHERE 

V.N.  Aref'ev,1  N.Ye.  Kamenogradsky,1  F.V.  Kashin,1 
V.K.  Semyonov,2  V.P.  Sinyakov,2  and  L.I.  Sorokina2 
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2Kyrgyz  State  National  University,  Bishkek,  Kyrgyzstan 
svk@it.kg 

The  data  of  long-term  (1980-2000)  continuous  spectroscopic  measurements  of  a  height-averaged  carbon  dioxide 
(CO2)  concentration  in  the  continental  atmosphere  (the  Issyk  Kul  station,  the  central  part  of  Eurasia)  are  given. 
The  amplitudes  and  phases  of  C02  concentration  seasonal  variations  and  their  changes  are  determined.  The  ampli¬ 
tudes  of  seasonal  variations  are  typical  of  the  latitude  zone  where  the  Issyk  Kul  station  is  located.  An  exception 
is  1987,  when  the  amplitude  of  seasonal  variations  at  this  station  increased  up  to  24  ppm  and  a  phase  shift  of  these 
variations  occurred.  On  the  average,  during  the  observation  period  a  maximum  in  C02  seasonal  variations  is  regis¬ 
tered  in  June,  minimum  -  in  October.  A  year-to-year  variation  of  0O2  concentration  presented  in  a  linear  approxima¬ 
tion  corresponds  to  its  annual  increase  in  the  atmosphere  of  2.2  ppm.  With  the  help  of  the  spectroscopic  analysis 
of  the  data  obtained  basic  periodic  components  of  C02  concentration  variability  were  found,  the  periods  of  12  and  51 
months  in  their  number.  Their  connection  with  the  seasonal  variations  of  C02  exchange  between  the  biota  and 
atmosphere  (the  period  of  12  months)  and  with  the  global  consequences  of  the  El  Nino  phenomenon  (a  51  month 
period)  was  noted.  An  empirical  statistical  model  for  the  atmospheric  C02  variability  over  the  continent  was 
constructed,  that  describes  its  mean  monthly  and  average  annual  concentrations  with  the  deviations  equal  to  ±  1  and 
±  0.5%,  correspondingly.  The  studies  were  carried  out  under  the  financial  support  of  the  Russian  Foundation  for 
Basic  Research  (Grants  Nos.  99-05-64275  and  00-07-90092)  and  International  Science  and  Technology  Center 
(Grant  ISTC  KR-157-98). 
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ATMOSPHERIC  SPECTRAL  TRANSPARENCY  IN  THE  ISSYK  KUL  LAKE  REGION 

V.N.  Aref'ev,1  K.N.  Visheratin,1  F.V.  Kashin,1 
S.S.  Khmelevtsov, 1  V.K.  Semyonov,2  and  L.I.  Sorokina2 
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2Kyrgyz  State  National  University,  Bishkek,  Kyrgyzstan 
svk@it.kg 

The  results  of  analysis  of  the  data  obtained  during  the  measurements  of  the  atmospheric  vertical  depth  spectral 
transparency  (ATS)  made  by  a  filter  photometer  in  the  solar  spectrum  visible  range  at  the  wavelength  of  (519  ±  5) 
am.  The  measurements  were  carried  out  on  the  northern  shore  of  Issyk  Kul  Lake  since  1982  to  2000.  During  this  pe¬ 
riod  two  powerful  eruptions  of  the  El  Chichon  (1982)  and  Pinatubo  (1991)  volcanoes  occured.  The  products  released 
during  the  eruptions  penetrated  into  the  stratosphere  and  were  transported  all  over  the  world.  Self-cleansing  of  the 
atmosphere  from  the  volcanic  aerosol  takes  on  the  whole  about  2-3  years.  A  positive  linear  trend  was  registered  dur¬ 
ing  the  whole  observation  period  (0.55  ±  0.06)%  per  year;  when  the  effect  of  the  volcanic  eruptions  was  excluded, 
i.e.  the  data  of  1982-1984  and  of  1991-1994,  it  was  (0.36  ±  0.03)%  per  year.  The  basic  oscillations  that  revealed 
themselves  as  the  variations  in  the  AST  mean  monthly  values  had  the  periods:  6  and  12  months  connected  with  the 
AST  seasonal  variations;  35  months  (a  quasibiennial  harmonic  of  a  vague  nature);  54  months  close  to  the  appearance 
of  the  El  Nino  phenomenon  and  106  months  that  is  most  probably  controlled  by  the  volcanic  eruptions.  The  statisti¬ 
cal  model  proposed  with  the  empirical  parameters  obtained  on  the  basis  of  the  experimental  data  describes  the  AST 
mean  monthly  and  average  values  with  the  deviations  of  ±  4.5  and  ±  1.2%  ,  respectively.  The  studies  were  carried  out 
under  the  financial  support  of  the  Russian  Foundation  for  Basic  Research  (Grant  No.  00-07-90092)  and  Interna¬ 
tional  Science  and  Technology  Center  (Grant  ISTC  KR-157-98). 
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V.N.  Aref'ev,1  N.Ye.  Kamenogradsky,1  F.V.  Kashin,1  V.P.  Ustinov,1 
V.K.  Semyonov,2  V.P.  Sinyakov,2  and  L.I.  Sorokina2 

institute  of  Experimental  Meteorology,  SPA  “Typhoon” ,  Obninsk,  Kaluga  region,  Russia 

las@iem.  obninsk.  ru 
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The  data  of  long-term  (1980-2000)  continuous  spectroscopic  measurements  of  water  vapor  cjntenh  in  the 
depth  of  the  continental  atmosphere  (the  Issyk  Kul  station,  the  center  of  Eurasia)  are  given.  The  amplitudes 
and  phases  of  water  vapor  content  seasonal  variations  have  been  defined,  their  long-term  values  and  seasonal 
differences  of  the  gas  content  variability  are  given  for  the  observation  site  depending  on  the  atmospheric  tempe¬ 
rature.  Minimum  contents  of  0.3-0. 6  g/cm2  are  observed  in  winter  (December-January)  and  maximum  ones 
(2. 0-2. 9  g/cm2)  are  registered  in  summer  (July).  A  mean  for  the  whole  observation  period  amplitude  of  seasonal 
variations  is  2  g/ cm2  .  A  year-to  year  variability  of  atmospheric  water  vapor  content  is  stated  under  a  linear 
approximation  that  corresponds  to  an  annual  increase  of  its  concentration  by  0.015  g/cm2  .  With  the  help  of  the 
spectral  analysis  of  the  data  the  main  periodic  components  of  water  vapor  variability  were  revealed  with  the  periods 
of  6,  12,  35,  51  and  110  months.  Their  connection  is  shown  with  the  temperature  seasonal  variations  (periods  of 
6  and  12  months),  with  the  El  Nino  phenomenon  global  consequences  (a  51  month  period)  and  with  powerful  vol¬ 
canic  eruptions  (periods  of  35,  51  and  110  months).  An  empirical  statistical  model  was  constructed  for  the  atmos¬ 
pheric  water  vapor  variability,  that  describes  its  mean  monthly  and  average  annual  contents  with  the  deviations  of  ± 
13  and  ±  3.2%,  correspondingly.  The  studies  were  carried  out  under  the  financial  support  of  the  Russian  Foundation 
for  Basic  Research  (Grants  Nos.  99-05-64275  and  00-07-90092)  and  International  Science  and  Technology  Center 
(Grant  ISTC  KR-157-98). 
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INVESTIGATION  OF  PROCESSES  OF  TRANSPORTATION, 

DIFFUSION  AND  TRANSFORMATION  OF  SULPHUR  AND  NITROGEN  COMPOUNDS 
ALONG  THE  ATMOSPHERE  LAYER  ADJACENT  TO  THE  LAKE  BAIKAL 
SURFACE  BY  MEANS  OF  THE  NUMERICAL  MODEL 

V.L.  Makukhin1  and  B.K.  Arguchintsev2 

1 Limnological  Institute  SB  RAS,  Irkutsk,  Russia 
aerosol@lin.  irk.  ru 

2 Irkutsk  State  University,  Irkutsk,  Russia 
arg@math.  igu.  ru 

Studying  processes  of  diffusion  and  transformation  of  sulphur  and  nitrogen  compounds  is  one  of  the  most  impor¬ 
tant  tasks  within  the  care  of  the  atmosphere  physics  and  the  environment  protection.  Solution  of  this  problem  would 
improve  the  monitoring  of  basic  characteristics  of  acid  rains  exhibiting  as  well  known  the  negative  influence  to  the 
soil,  vegetation  and  health  of  people. 

The  present  work  continues  the  investigation  begun  in  Ref.  1  on  pollution  of  the  South  Baikal  area  with  sul¬ 
phates  and  nitrates  and  on  the  processes  of  diffusion  and  chemical  transformation  of  other  few-content  gases  by  the 
means  of  the  non-stationary  space  Euler’s  model.  Sources  emitted  sulphur  and  nitrogen  dioxides  have  been  the  enter¬ 
prises  located  at  the  lake  shore.  The  meteorological  information  used  in  our  calculations  has  been  obtained  from  sta¬ 
tistical  processing  of  the  data  taken  from  the  hydro-meteorological  stations. 

Our  numerical  experiments  carried  out  have  resulted  in  that  how  amount  of  sulphates  and  nitrates  fall  down  to 
the  lake  area  in  total  and  separately  to  the  basins  surface  of  the  lake.  Concentration  fields  of  sulphur  and  nitrogen 
compounds  and  other  few-content  gases  along  the  atmosphere  layer  adjacent  to  the  Lake  Baikal  area  have  been  found 
for  different  seasons  of  year.  The  obtained  results  are  illustrated  with  the  maps  showing  the  concentration  distribu¬ 
tion  of  primary  and  secondary  admixtures. 

1.  V.K.  Arguchintsev  and  V.L.  Makukhin,  Proc.  SPIE  4341,  593-599  (2000). 
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QUANTITATIVE  ESTIMATION  OF  THE  VALUE  OF  SEDIMENTATION 
OF  SOME  HEAVY  METALS  ON  THE  SURFACE  OF  SOUTHERN  BAIKAL  AND 
ADJACENT  SPECIALLY  PROTECED  TERRITORIES  IN  DIFFERENT  SEASONS 

V.L.  Makukhin  and  V.L.  Potemkin 

Limnological  Institute  SB  RAS,  Irkutsk,  Russia 
aerosol@lin.irk.ru,  klimat@lin.irk.ru 

The  problem  of  pollution  of  environment  by  heavy  metals  is  urgent  both  in  Russia  and  abroad.  Many  of  heavy 
metals,  accumulating  in  organs  and  muscles  of  people  and  animals,  cause  serous  illnesses,  and  sometimes  lead  to 
death.  In  order  to  determine  the  mass  of  these  toxic  substances  coming  to  a  living  organism,  it  is  necessary  to  esti¬ 
mate  the  rate  of  the  mass  flux  of  heavy  metals  to  the  underlying  surface  of  the  region  under  investigation. 

Investigations  of  the  processes  of  spread  and  sedimentation  of  some  the  most  toxic  heavy  metals  in  the  Southern 
Baikal  region  in  different  seasons  are  performed  in  this  paper  by  means  of  the  non-stationary  Euler  model  taking  into 
account  the  effect  of  the  relief.  The  sources  of  emission  were  industrial  enterprises  and  industrial  complexes  situated 
in  the  valleys  of  rivers  Angara  and  Selenga,  at  the  coats  of  Southern  Baikal  and  in  the  region  of  lake  Gusinoe.  The 
characteristics  of  the  sources  of  emission  were  set  based  on  the  inventory  data.1  The  meteorological  data  were  ob¬ 
tained  by  means  of  statistical  processing  the  data  of  hydrometeorological  stations.2’  3 

Calculations  are  carried  out  of  the  mass  of  each  toxicant  settling  on  the  surface  of  lake  Baikal  in  different  sea¬ 
sons,  the  load  is  estimated  of  these  substances  on  the  specially  protected  territories  of  Southern  Baikal  region.  The 
contribution  is  determined  of  large  industrial  complexes  situated  on  the  territory  into  the  pollution  of  Southern  Bai¬ 
kal  by  heavy  metals.  The  results  obtained  are  illustrated  by  maps  and  diagrams. 

1.  Protection  of  atmospheric  air.  Statistical  bulletin  (Oblkomstat,  Irkutsk,  2000)  165  pp. 

2.  Monthly  meteorological  magazines.  Issue  22.  Part  2.  Novosibirsk,  1985-1994. 

3.  Monthly  meteorological  magazines.  Issue  23.  Part  2.  Chita,  1985-1994. 
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ATMOSPHERIC  CONVECTION  AND  ITS  ROLE  IN  THE  VERTICAL  TRANSPORT 
OF  AEROSOLS:  MODELS  AND  ESTIMATES 

V.M.  Mal’bakhov,1  P.Yu.  Pushistov,2  and  B.A.  Shlychkov2 

institute  of  Computational  Mathematics  and  Mathematical  Geophysic  SB  RAS,  Novosibirsk,  Russia 

m  vm@cl  ima  te.  sscc.  ru 
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The  results  of  a  theoretical  investigation  of  vertical  transport  of  aerosols  in  the  conditions  of  developed  turbu¬ 
lent  convection  and  during  convective  eddies,  such  as  spouts  or  tornadoes  are  presented.  The  velocities  of  aerosols 
transported  from  the  Earth’s  surface  are  determined  by  using  a  semi-empirical  model  of  wind-sand  flow.  Thermody¬ 
namic  models  of  different  complexity  are  used  to  describe  motions  in  the  atmosphere.  These  are  2D  and  3D  LES,  a 
model  in  the  gradient-diffusion  approximation  for  the  calculation  of  the  kinetic  energy  of  turbulence  and  its  dissipa¬ 
tion  rate,  axially  symmetric  models  for  mesoscale  eddies  with  a  vertical  axis  of  rotation.  The  processes  of  diffusion, 
sedimentation,  deflation,  and  exchange  of  droplet  moisture  at  the  breaking  of  wind  waves  are  taken  into  account. 
Estimates  of  the  height  of  ascent  and  the  mass  of  liquid  and  solid  aerosols  coming  into  the  atmosphere  as  functions  of 
the  sizes  of  particles  and  the  intensity  of  convection  have  been  obtained.  The  results  of  the  investigation  can  be  used 
in  models  of  climate  to  calculate  integral  characteristics  of  turbidity  of  lower  atmospheric  levels,  volumes  of  the  con¬ 
densation  nuclei  entering  cloud  layers.  They  can  also  be  used  in  investigations  of  the  entrainment  effect  of  aerosols 
into  long-distance  transfer,  as  well  as  in  estimation  of  the  ecological  risk  at  the  transfer  of  toxic  aerosols.  An  example 
of  ecological  catastrophe  of  such  type  is  the  transfer  of  a  salt  impurity  from  the  drying  bed  of  the  Aral  Sea. 
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SURFACE  OZONE  MEASUREMENTS  IN  THE  TRANSCONTINENTAL  EXPERIMENTS  “TROICA” 
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Results  of  analyzing  of  the  surface  ozone  concentration  ([O3])  over  continental  Russia  along  the  Trans-Siberian 
railway  Moscow-Khabarovsk-Moscow  measured  on  the  basis  of  a  carriage-laboratory  are  presented.  The  relation  be¬ 
tween  the  [O3]  variations  and  different-scaled  air-transfer  is  considered.  Under  the  inversion  layer,  a  nighttime  [O3] 
dramatic  decrease  is  found.  The  mean  rates  of  the  ozone  dry  deposition  on  the  underlying  snow-covered  and  snow-free 
surfaces  are  estimated  as  0.08  and  0.64  cm/s,  respectively.  The  [03]  level  measured  over  towns  and  industrial  locali¬ 
ties  is  significantly  lower  than  that  over  rural  areas  polluted  moderately.  In  the  Primorski  Territory,  the  TROICA-5 
expedition  registered  a  surprisingly  high  [O3]  level  caused  by  photochemical  processes.  Somewhat  enhanced  [O3] 
levels  are  observed  under  conditions  of  the  incoming  of  air  masses  from  China  and  from  zones  of  forest  fires.  A  paral¬ 
lel-directed  gradient  in  the  O3  concentration  is  detected.  It  is  caused  by  the  air  masses  incoming  from  polluted  terri¬ 
tories  in  the  Central  Europe. 

Episodically,  enhanced  surface  [O3]  values  caused  by  intrusions  of  stratospheric  air  masses  are  detected.  Differ¬ 
ent  mechanisms  of  such  intrusions  causing  the  local  (several  kilometers)  and  prolonged  (several  hundreds  of  kilome¬ 
ters)  areas  of  enhanced  [03]  are  proposed. 
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Atmospheric  pollutants  (such  as  CO,  CH4,  etc.)  are  a  reason  of  respiratory  diseases,  forest  decline,  acid  rain  and 
photochemical  smog.  CO  monitoring  is  of  interest  tot  Climatology,  tile  prognosis  of  state  of  biocenosis  under  .different 
concentrations  of  CO  and  its  influence  on  gaseous  exchange  between  atmosphere  and  biosphere  are  actual  difficult 
task  in  environmental  protection. 
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The  industrial  centers  and  the  undertakings  are  CO  sources.  The  forest  fires  are  not  less  important  carbon  mon¬ 
oxide  source.  The  increase  of  a  load  of  biocenosis  to  lead  to  the  increase  of  the  forest  fires.  The  fire  emission  (the 
process  is  conditioned  by  direct  combustion  of  forest  combustibles  (FC))  and  the  afterfire  emission  (the  process  of 
decay  of  crushed  plants)  are  responsible  for  carbohydrogens  and  carbons  emission.  For  example,  wood  to  evolve 
15.3%  CO  during  its  thermodecay  process. 

The  main  purpose  of  this  work  is  the  design  of  the  equipment,  is  based  on  optoacoustic  detector  (OAD)  with 
gas  pumping  and  IR  sources  of  a  light,  for  the  measurement  of  CO  concentration,  also  the  work  out  of  a  technique  of 
the  measurements  of  CO  in  combustion  products  of  the  forest  combustibles  with  following  calculation  of  coefficient 
of  CO  emission  for  various  FC  is  based  on  experimental  results. 

The  above  mentioned  OAD  is  Helmholtz  resonator,  which  contains  two  identical  cells  is  connected  by  means 
of  the  capillaries  with  mounted  microphones.  IR  sources  of  a  light  of  coaxial  construction  with  heating  (about 
600-700°C)  filament  used  in  GIAM  gas-analyzers  will  be  using  as  a  source  of  light.  Coaxial  construction  of  the 
sources  of  a  light  to  secure  high  temporal  stabilization  of  the  measurements  of  IR  energy  within  spectral  range  from 
2  to  13  pm.  The  selection  of  spectral  range,  in  which  the  absorption  band  of  CO  is  not  overlapped  by  disturb  compo¬ 
nents  bands,  will  be  performing  by  optical  filter  with  4.7  pm  on  admission  maximum. 

1.  A. A.  Dolgov  and  V.S.  Safonov,  Bulletin  of  TSU,  Tomsk,  2000. 
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It  is  proposed  to  use  parametric  method  of  “autoregressive-moving  average”  (ARMA)  for  calculations  of  the 
spectral  statistical  characteristics  and  parameters  of  an  atmospheric  turbulence.  The  Nuttal-Strand  algorithm  was 
applied  to  time  realizations  with  duration  of  1  min  and  more.  The  order  of  ARMA  model  was  varied  parameter  and  it 
was  allowed  to  control  a  “smoothness”  of  spectral  estimations. 

The  comparison  with  the  conventional,  classical  approach  based  on  fast  Fourier  transform  (FFT)  is  carried  out. 
The  obtained  results  of  a  comparison  and  recommendations  are  presented. 


C5-28 

MORE  ACCURATE  DEFINITIION  OF  TECTONIC  FAULTS  LOCATION 
BY  IN  SITU  MEASUREMENTS  OF  CLOUDINESS 

T.N.  Bibikova,1  T.A.  Proskurjakova,1  E.V.  Jurba,1  and  V.A.  Alekseev2 

*  Moscow  State  Unoversity,  Moskow,  Russia 
ann@geoc34.phys.  msu.  ru 
2TRINITI,  Troitsk,  Moskow  region,  Russia 

There  are  a  lot  of  papers  where  the  correspondence  between  the  processes  in  the  Earth's  interior  and  troposphere 
are  shown.  But  it  is  a  very  complex  and  unsimple.  The  attempt  of  investigation  the  connection  between  the  location 
and  character  of  cloudiness  and  fault's  zones  in  Crimea  and  Baykal  lake.  The  region  located  in  the  coordinates 
X  =  33.5-34.5°  E  and  cp  =  44.0-45.0°  N  was  chosen,  because  we  have  the  observation  data  for  this  region  for  45  years. 

The  presence  of  fault’s  zones  creates  the  conditions  for  earthquakes  origin.  The  data  of  Yalta,  Alushta  and  Ai- 
Petri  meteostations  about  the  number  and  form  of  cloudiness  for  1936-1981  years  were  used. 

We  found  out  that  cloudiness  range  6-8  appears  in  3-5  days  before  the  earthquakes.  In  Crimea  the  earthquakes 
happen  with  north-west  streams,  which  are  perpendicular  to  main  direction  of  Crimea  mountains  in  80%  cases.  The 
wave  orographic  cloud  of  Ac-lenticularis  type  appaer  with  north-west  streams  in  90%  of  cases.  The  location  of 
cloudiness  was  obtained  with  accuracy  about  2-3%  because  of  stereo  survey  of  these  clouds  and  subsequent  stereo- 
grammetric  working  up  by  higly  precise  equipment.  The  comparison  of  the  faults  lines  and  clouds  location  showed 
that  clouds  draw  up  along  the  fault's  lines,'  which  are  parallel  to  sea  cost  and  the  main  line  of  mountain  ridge.  We 
also  used  data  of  satellite’s  observation. 
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MEASUREMENT  OF  TURBULENT  FLUXES  OF  SCALARS 
IN  THE  SURFACE  LAYER  OF  THE  ATMOSPHERE 

A.L.  Afanas'ev,  V.A.  Banakh,  and  A.P.  Rostov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
afanasiev@iao.  ru 

Study  of  dynamics  of  convective  fluxes  in  the  atmospheric  surface  layer  is  a  complex  problem  by  a  reason  of  ne¬ 
cessity  of  the  simultaneous  use  of  various  primary  sensors  and  handling  of  large  volume  of  sampling  data  in  order  to 
estimate  turbulent  fluxes.  The  fluctuation  measurements  of  meteorological  parameters  should  be  conducted  synchro¬ 
nously,  in  small  space  volume,  with  high  accuracy. 

To  solve  this  problem  the  complex  meter  of  turbulent  micropulsation  of  meteorological  parameters  is  developed 
and  tested  in  atmosphere.  The  meter  is  a  compact  automatic  device  joining  the  acoustic  meter  of  wind  velocity  com¬ 
ponents  and  virtual  temperature,  optical  infra-red  meter  of  micropulsation  of  absolute  humidity,  temperature,  pres¬ 
sure,  and  relative  humidity  sensors,  and  also  two-angle  nephelometer  of  an  open  type,  for  measurements  of  aerosol 
scattering  coefficient  fluctuation  and  evaluation  of  pulsations  of  atmospheric  aerosol  concentration.  The  device  also 
has  sensors  of  coming  and  leaving  radiation  permitting  to  evaluate  radiation  balance  during  measurements. 

With  the  use  of  this  device  the  set  of  experiments  in  the  surface  layer  of  the  atmosphere  was  carried  out.  The 
continuous  daily  time  series  of  data  of  micropulsiations  of  absolute  humidity,  temperature,  wind  velocity  components 
and  aerosol  scattering  coefficient  together  with  synchronously  measured  relative  humidity,  pressure  and  coming  and 
leaving  radiation  were  accumulated. 

On  the  base  of  obtained  experimental  data  the  evaluations  of  daily  behaviour  for  vertical  turbulent  fluxes  of 
sensible  and  latent  heat,  moisture,  aerosol  and  momentum  fluxes  were  obtained. 

The  mutual  correlation  of  measured  parameters  at  various  thermal  conditions  and  time  of  day  are  investigated. 


C5-30 

CONNECTION  BETWEEN  TEMPERATURE  VARIATIONS 
AND  SEISMICITY  IN  CRIMEA  REGION 

T.N.  Bibikova,1  E.S.  Rembovskaya,2  T.A.  Proskurjakova,1  E.V.  Jurba,1  and  V.A.  Alekseev3 

1  Moscow  State  University,  Moscow,  Russia 
2 Institute  of  Earth  Puhysics  RAS,  Moscow,  Russia 
badgers _hole@mtu-net.  ru 
^TRINITI,  Troitsk,  Moscow  Region,  Russia 


We  have  made  an  attempt  to  find  connection  between  temperature  variations  in  winter  months  (december- 
january)  and  earthquakes  during  the  same  period  in  Yalta  region,  Crimea.  As  the  result,  it  was  obtained  that  there 
is  dependence  of  temperature  on  seismic  processes.  Also,  it  seems  us  interesting  the  fact  of  temperature  increasing  on 
3  and  7-8  days  before  earthquake.  Statistical  analysis  of  these  data  also  marks  some  peculiarity  in  temperature  row 
in  3  days  before  earthquake. 


202 


Session  C6 


Session  C6.  DIAGNOSTICS  OF  STATE  AND  FUNCTIONING 
OF  PLANTS’  BIO  SYSTEMS 


C6-01 

PHYSICAL  AND  BIOLOGICAL  ASPECTS  OF  TRANSFORMATION  OF  SOLAR 
RADIATION  IN  THE  “SNOW-ICE-WATER- AQUATIC  PLANT  SUSPENSION” 

SYSTEM  AT  THE  DEVELOPMENT  OF  THE  SPRING  PENETRATING  CONVECTION 
IN  LAKES  OF  POLAR  AND  MID-LATITUDES 

P.Yu.  Pushistov,  V.K.  Ievlev,  and  V.A.  Shlychkov 

Institute  for  Water  and  Environmental  Problems  SB  RAS,  Novosibirsk,  Russia 

push@ad-sbras.  nsc.  ru 

The  review  is  presented  of  experimental  and  theoretical  investigations  devoted  to  the  aspects  of  transformation 
of  the  net  flux  of  solar  radiation  at  the  development  of  turbulent  penetrating  convection  in  water  reservoirs  of  polar 
and  mid-latitudes  covered  with  snow  in  the  period  of  spring  heating,  and  the  role  of  convection  and  radiation  in  the 
development  of  diatomic  aquatic  plants.  The  complex  is  constructed  of  mathematical  hydrothermodynamic  models 
capable  of  describing  the  diurnal  and  synoptic  variations  of  energy  and  mass  exchange  in  the  geobiosystem:  snow  and 
ice  cover,  under-ice  water  layer,  and  hydrobiological  community  of  diatomic  aquatic  plants. 

The  methodology  of  vortex-resolution  modeling  is  applied  for  description  of  the  penetrating  turbulent  convec¬ 
tion.  The  modeling  is  based  on  representation  of  the  possibility  of  selection  of  three  principal  processes  in  the  under¬ 
ice  water  layer,  which  are  significantly  different  in  their  spatial  and  temporal  scales:  regular  principal  state,  coherent 
structures  (“large  vortices"  with  characteristic  vertical  scales  of  order  of  the  thickness  of  the  photo-zone)  and  chaotic 
small-scale  (under-grid)  turbulence  generated  by  the  action  of  flotation  forces  and  the  shift  of  the  flow  velocity.  The 
cycle  is  described  of  transformation  of  the  solar  radiation  energy  in  the  modeled  system.  The  analysis  is  carried  out  of 
the  results  of  numerical  experiments  both  with  the  complex  as  whole  and  its  separate  functionally  oriented  sub¬ 
systems,  including  comparison  of  the  results  of  calculations  with  the  known  data  of  field  measurements. 

The  work  was  supported  in  part  by  Russian  Foundation  for  Basic  Research  (Grant  No.  99-05-64735). 
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ESTIMATION  OF  THE  ADDITIONAL  EMISSION  OF  C02 
BY  FOREST  AREAS  AT  ANTHROPOGENIC  POLLUTION  OF  AIR 


B.G.  Ageev,  Yu.N.  Ponomarev,  V.A.  Sapozhnikova,  and  K.M.  Firsov 

Institute  of  Atmospheric  Optics,  SB  RAS,  Tomsk,  Russia 
ageev@iao.  ru 

The  problem  of  determination  of  the  possible  sources  and  sinks  of  C02  and  estimation  of  their  productivity  be¬ 
comes  one  of  the  most  urgent  problems  last  years  because  of  the  increase  of  the  content  of  atmospheric  C02.  Biologi¬ 
cal  processes,  breath  of  soils  and  vegetation,  are  the  powerful  providers  of  C02  into  the  atmosphere,  and  their 
sources  become  more  and  more  intensive  with  time.  For  example,  the  data  are  available,  that  the  increase  of  June  and 
July  average  maximums  of  C02  at  the  level  of  the  middle  of  the  tree  crown  under  the  curtain  of  pine  forest  is  54% 
during  14  years  (from  350  to  540  ppm),  it  was  shown  in  our  experiments  that  the  effect  of  gaseous  pollution  (C2H4, 
CO,  03)  on  grass  and  trees  leads  to  the  change  of  the  “dark”  breath  (to  its  intensification  in  the  majority  of  events) 
that  causes  the  increase  of  C02  breathed  out  by  vegetation.  Thus,  one  can  suppose  that  pollution  of  air,  including 
the  results  of  anthropogenic  activity,  can  stimulate  the  additional  emission  of  C02  resulting  from  the  vital  activity  of 
the  polluted  vegetation. 

The  estimates  of  the  possible  increase  of  the  concentration  of  atmospheric  C02  by  vegetation  areas  at  their  an¬ 
thropogenic  pollution  are  presented  in  this  paper.  The  estimates  are  carried  out  by  means  of  the  numerical  modeling 
using  the  data  of  original  measurements.  It  is  shown  that  the  content  of  C02  under  the  forest  curtain  can  exceed  its 
background  concentration  by  200%,  and  this  exceeding  reach  14%  in  the  3-m  high  level  over  the  curtain. 
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MEASUREMENT  OF  CHLOROPHYLL  “A”  CONCENTRATION 
ON  THE  SEA  SURFACE  WITH  THE  HELP  OF  SEAWIFS 

E.A.  Shtraikhert  and  S.P.  Zakharkov 

Pacific  Oceanology  Institute  FEB  RAS,  Vladivostok,  Russia 
zakharkov@ocean.poi.dvo.ru 

At  present,  for  obtaining  global  chlorophyll  “a”  distribution  in  the  ocean  and  for  research  of  its  dynamics,  the 
method  of  passive  remote  sensing  of  the  ocean  is  used.  The  method  requires  calibration,  especially,  in  coastal  regions 
where  the  waters  are  attributed  to  the  second  type.  Adaptation  of  present  algorithms  to  local  conditions  is  realized 
by  means  of  conducting  joint  remote  and  contact  measurements  of  chlorophyll  “a"  concentration. 

In  the  paper  the  fields  of  chlorophyll  “a"  concentration  in  Peter  the  Great  Bay  (42. 3-43. 3N;  130.7-133W)  were 
obtained  from  23.11.99.  to  03.12.99.  both  by  the  contact  method  of  shipborne  probing  and  by  remote  sensing  method 
with  the  help  of  the  SeaWiFS  color  sensor.  At  observation  of  chlorophyll  “a”  concentration  by  contact  method,  the 
standard  extractive  spectrometric  method  was  used.  For  observing  the  satellite  color  maps(data  of  level  2)  the  re¬ 
quirements  are  made  in  DAAC.  To  read  the  maps  the  software  JHV  2.3.  was  used.  Fields  of  chlorophyll  “a”  concen¬ 
tration  in  Peter  the  Great  Bay  were  received  for  all  cloudless  days.  For  compilation  of  the  total  picture  of  distribu¬ 
tion  of  chlorophyll  “a”  from  every  field  of  distribution,  the  individual  sites  of  the  region  were  taken,  where  the  ship- 
borne  stations  in  the  same  day  with  the  satellite  picture  or,  as  a  last  resort,  over  1-2  days  were  made.  From  the  sites 
the  total  picture  of  satellite  data  for  chlorophyll  “a”  concentration  was  composed.  On  account  of  the  composed  map, 
4  sites  characterized  by  different  mean  content  of  chlorophyll  “a”  concentration  in  water  and  their  individual  coeffi¬ 
cients  of  relationship  between  the  satellite  and  shipborne  data  were  marked. 


C6-04 

CALIBRATION  OF  THE  SEAWIFS  DATA  BY  SHIPBORNE  MEASUREMENTS 

E.A.  Shtraikhert  and  S.P.  Zakharkov 

Pacific  Oceanology  Institute  FEB  RAS,  Vladivostok,  Russia 
zakharkov@ocean.poi.  d  vo.  ru 

The  calibration  by  the  data  of  the  shipborne  measurements  is  necessary  for  verification  and  binding  to  local  con¬ 
ditions  of  existing  algorithms  for  finding  of  the  chlorophyll  “a”  concentration  on  the  sea  surface  of  sea  by  method  of 
remote  sensing.  It  has  been  carried  out  study. 

The  shipborne  probing  of  water  for  determination  of  chlorophyll  “a”  concentration  was  executed  from  14.04.99. 
to  23.04.99.  in  the  north-western  part  of  the  Sea  of  Japan  (39°50'  -  43°00'  N  and  130°30'  -  134°30'  E,  32-th  Cruise  of 
the  R/V  “P.  Gordienko”).  For  determination  of  phytoplankton  pigment  in  samples  of  water  the  standard  extractive 
spectrometric  method  was  used.  The  analysis  of  probes  was  conducted  in  land  laboratory  using  spectra  of  absorption 
of  90%  acetone. 

Values  of  chlorophyll  “a”  concentration  from  specialized  satellite  NASA-  “OrbView-2”  with  SeaWiFS  (Sea¬ 
viewing  Wide  Field-of-view  Sensor)  on  board  were  received  parallel  to  the  ship  data.  For  this  purpose  in  DAAC 
(Distributed  Active  Achieve  Center)  over  INTERNET  the  color  maps  (data  of  level  2)  stored  in  files  of  HDF  (Hier¬ 
archical  Data  Format)  format  were  ordered.  To  read  these  maps,  i.e.  to  translate  pixels  color  magnitude  in  numerical 
values  of  chlorophyll  “a”  concentration  with  binding  to  geographical  coordinate  the  software  JHV  2. 3. (Java  HDF 
Viewer)  was  used.  As  far  as  possible,  for  the  calibration  of  satellite  data  the  measurements  were  taken  relatively  syn¬ 
chronized  among  oneselves  (taken  in  the  same  day  or  every  other  one).  The  satellite  data  for  the  sea  sites  of  sea 
closed  by  cloudiness,  where  it  was  possible,  were  taken  from  the  color  images  removed  in  time  from  basic  image  for  2 
days.  But  in  this  case,  the  calibration  error  probability  was  increasing.  In  whole,  the  exceeding  of  satellite  values  of 
chlorophyll  “a”  concentration  above  the  shipborne  ones  was  marked.  It  is  obvious  from  the  coefficients  of  the  rela¬ 
tionship  between  the  satellite  and  ship  data  that  the  satellite  values  of  chlorophyll  “a”  concentration  for  the  stations 
located  closer  to  coast  more  exceed  the  ship  ones  (coefficients  of  relationship  (cr)  =  1.75;  3.29)  than  for  the  stations 
located  nearer  to  the  sea.(cr  =  1.64).  It  is  caused  by  larger  soiling  of  coast  waters,  which  are  rich  in  the  dissolved 
organic  matter  of  terrigenous  origin  carried  from  the  coast.  Due  to  the  mean  values  of  chlorophyll  “a”  concentration 
in  water  and  coefficients  of  relationship  between  the  ship  and  satellite  values,  three  districts  characterized  by  the 
definite  waters  subtypes  were  singled  out.  For  each  of  them  its  the  calibration  equation  was  brought  out. 
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THE  CONTENT  OF  CHLOROPHYLL  IN  TREES  RESEARCH 
BY  SPECTROPHOTOMETRIC  AND  LIDAR  METHODS 

N.L.  Fateeva,1  G.G.  Matvienko,1  A.I.  Grishin,1  O.A.  Romanovskii,1 
O.V.  Kharchenko,1  N.A.  Vorob’eva,2  and  A.P.  Zotikova2 

institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
roa@iao.  ra 

2 Forestry  Institute  SB  RAS,  Tomsk,  Russia. 

The  comparative  experimental  content  of  chlorophyll  in  number  of  trees  by  traditional  spectrophotometric  and 
florescence  laser  methods  research  was  made.  Season  changes  of  chlorophyll  concentrations  in  number  of  needle  and  leaf 
trees  during  spring-summer  period  were  analyzed.  Observations  of  chlorophyll  content  changes  as  a  result  of  leaf  and 
needle  fading  were  made  with  the  help  of  fluorescence  lidar.  Received  experimental  results  allow  us  to  identity  specific 
kind  of  the  plant.  Combined  analysis  showed  similarity  of  results  received  with  the  help  of  completely  different  methods. 


C6-06 

VEGETATIVE  COVER  BY  OBSERVAHONS  FROM  THE  SPACE: 

ACCURACY  CHARACTERISTICS  FOR  ESTIMATION  OF  PARAMETERS  OF  ITS  CONDIHON 

V.V.  Kozoderov  and  V.S.  Kosolapov 

Institute  of  Computational  Mathematics  RAS,  Moscow,  Russia 
vkozod@inm.ras.ru 

The  direct  problem  to  determine  the  remotely  measured  functional  of  brightness  of  a  vegetative  cover  that  is  in¬ 
homogeneous  by  space  in  the  limits  of  a  field  of  view  of  the  equipment  of  multispectral  satellite  sounding  at  the  given 
altitude  of  the  Sun  in  dependence  on  the  density  of  green  (deciduous,  coniferous)  phytomass  of  forest  ecosystems  is 
reduced  to  use  the  appropriate  concepts  on  a  typical  spectral  variation  for  the  reflecting  power  of  researched  vegeta¬ 
tion  classes  allowing  for  the  areas  occupied  by  the  crown  region  and  inter-crown  grass/shrubbery  region,  and  also  the 
shading  and  multiple  scattering  of  radiation  in  a  presence  of  intra-crown  clearances.  Introduction  of  the  concepts  of  a 
forest  canopy  density  (average  statistic  distance  between  trees)  and  open-work  of  crowns  (transparency  of  a  medium 
for  passing  of  solar  radiation  photons)  allows  us  to  calculate  magnitudes  of  the  indicated  functional  in  terms  of  the 
given  two-parameter  family  which  uniquely  characterizes  a  required  magnitude  of  the  green  phytomass  volume. 

The  inverse  problem  to  determine  this  magnitude  from  the  space  consists  of  the  finding  of  pair-wise  intersections 
for  data  of  measurement,  channels  of  the  remote  sensing  of  forest  ecosystems  using  the  square-law  measures  of  minimi¬ 
zation  such  as  the  Euclidean  distance  which  are  known  in  the  problems  of  a  pattern  recognition  of  natural  objects  by 
their  multispectral  images.  It  is  shown  that  for  the  given  accuracy  of  remote  measurements  the  effect  of  partition  lev¬ 
els  of  grid  values  for  the  given  family  is  essential  to  obtain  the  estimation  accuracy  which  is  admissible  for  a  practice 
for  the  indicated  magnitude.  Proposed  new  statement  of  the  problems  for  the  quantitative  estimation  of  parameters  of 
the  forest  ecosystem  state  conduces  to  optimize  the  conditions  for  realization  of  practical  techniques  for  the  solution 
of  considered  problems  by  the  number  of  channels  of  the  remote  video  spectrometry  and  the  reconstruction  accuracy 
for  the  volume  of  green  phytomass  of  vegetation  comparing  with  an  actual  accuracy  of  the  measurement  equipment. 

The  work  is  carried  out  within  the  project  of  the  Russian  Foundation  of  Basic  Research  N  00-01-00298. 


C6-07 

RS  DIAGNOSTICS  OF  FOREST  ECOLOGICAL  AND  RESOURCE  POTENTIAL  IN  BAIKAL  BASIN 

N.V.  Malysheva,  O.L.  Orlova,  LA.  Voukolova,  S.V.  Knjazeva,  and  T.A.  Zolina 

All-Russian  Scientific  Research  &  Information  Centre  for  Forest  Resources,  Moscow,  Russia 

nataliam@himky.  comcor.  ru 

The  maintenance  of  forest  ecological  and  resource  potential  into  the  Baikal  region  is  the  obligatory  condition  of 
preserving  the  unique  lake.  Baikal  watershed  basin  area  (Russian  part)  is  equal  to  24  min.  ha,  and  18  min.  ha  of  this 
area  is  occupied  by  forests. 

Strategy  of  monitoring  system  and  the  set  of  data  collection  methods  for  evaluation  of  forest  ecological  and  re¬ 
source  potential  were  developed.  System  have  been  oriented  on  application  of  satellite  images,  selective  airborne 
photo-  or  video  survey  in  combination  with  field  data. 
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The  establishment  of  the  monitoring  system  includes  the  following: 

-  design  of  observation  network  -  selection  of  long-term  observation  units; 

-  data  collection-  obtaining  the  generalized  indices  by  interpreting  the  satellite  images;  detection  of  the  ecologi¬ 
cal  risk  zones;  conducting  the  detail  observation  by  selective  airborne  photo-  or  video  survey; 

-  storage  of  the  primary  data  in  database,  registration  of  the  current  changes,  updating  the  primary  data; 

-  analysis  and  visualization  of  indices;  compiling  the  maps  in  GIS  environment. 

Data  describing  the  ecological  and  resource  potential  of  forests  for  river  basins,  hydrological  regions,  forest 
enterprises  and  Baikal  basin  on  the  whole  were  obtained.  3  river  basins  with  heavy  disturbed  forest  ecosystems  and 
25  river  basins  with  unsustainable  forest  ecosystems  were  detected  into  the  Baikal  lake  basin. 


C6-08 

GEOINFORMATION  ANALYSIS  OF  THE  EFFECT  OF  ATMOSPHERIC  POLLUTION 
ON  VEGETATION  BIOSYSTEMS  USING  PICTURES  MADE  FROM  SPACE 

Yu.M.  Polischuk,  V.V.  Ryukhko, 

O.S.  Tokareva,  and  M.N.  Alekseeva 

Institute  of  Oil  Chemistry  SB  RAS,  Tomsk,  Russia 
yuri@ipc.  tsc.  ru 

The  purpose  of  this  paper  is  presentation  of  the  results  of  analysis  of  ecological  effect  of  atmospheric  pollution 
on  forest-wetland  complexes  of  taiga  zone  of  West  Siberia  on  the  example  of  emissions  of  ecologically  dangerous 
chemical  substances  at  burning  the  accompanying  gas  at  the  plumes  situated  on  the  areas  of  oil  depositions,  depend¬ 
ing  on  the  oil  extraction  level.  The  essence  of  the  applied  methodical  approach  to  the  analysis  of  the  effect  of  atmos¬ 
pheric  air  pollution  is  reduced  to  combination  of  sanitary-hygienic  and  landscape-geophysical  approaches  to  estima¬ 
tion  of  technogenic  effects  of  atmospheric  pollution  on  the  environment.  However,  we  suppose  to  use  the  structural 
map  of  natural  area  obtained  by  decoding  and  vectorization  of  a  picture  of  the  territory  under  investigation  made 
from  space,  instead  of  the  landscape  map.  The  zones  of  pollution  are  determined  by  means  of  simulation  of  spread  of 
polluting  substances  in  the  atmosphere  using  the  spread  models  standard  for  Russian  practice  of  nature  preservation. 

Investigations  were  carried  out  using  the  data  on  air  pollution  obtained  based  on  ecological  certificates  of  oil 
deposited  in  the  area  of  oil  extraction,  where  the  following  natural  complexes  are  selected:  wetlands  of  different 
type,  coniferous-deciduous  forest  and  pine  forest.  The  areas  of  polluted  landscapes  related  to  the  total  area  of  the 
corresponding  type  of  natural  complexes  were  determined  by  means  of  overlap  of  the  modeled  polluted  zones  on  the 
structure  map  of  the  landscape  BbiaejioB  by  means  of  geoinfomation  systems. 

The  work  was  supported  in  part  by  Russian  Foundation  for  Basic  Research  (Grant  R98Siberia  No.  98  05  -03174). 


C6-09 

USING  THE  SATELLITE  DATA  NOAA/AVHRR  FOR  MONITORING 
OF  DYNAMIC  VEGETATION  COVER  IN  SIBERIA 

S.A.  Tashchilin  and  N.A.  Abushenko 

Institute  of  Solar  -  Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
koshelev@iszf.  irk.  ru 

The  scheme  and  results  of  processing  of  the  multispectral  information  from  satellites  NOAA  of  the  instrument 
AVHRR  for  monitoring  speakers  of  a  vegetative  cover  have  been  represented.  As  a  mark  of  a  status  of  vegetation 
the  normalized  index  (NDVI)  is  applied.  The  application  of  various  types  of  the  composite  images  constructed  on  a 
principle  of  a  method  of  maximum  values  for  research  of  seasonal  changes  of  vegetation  is  considered.  By  outcome 
of  the  fulfilled  operations  was  the  archive  of  the  satellite  data  for  period  1997-2000  with  space  resolution  of  1  km 
on  territory  of  Irkutsk  region.  The  influence  of  wood  fires  on  a  status  of  vegetation  is  retraced  on  the  basis  of  the 
created  archive. 
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IDENTIFICATION  OF  THE  SPECIES  COMPOSITION  AND  EVALUATION 
OF  THE  PRODUCTIVITY  OF  FOREST  TERRITORIES  FROM  SATELLITE  VIDEODATA 

K.G.  Kolodnikov  and  K.T.  Protasov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
prot@iao.ru 

Recently  a  demand  arose  for  real-time  monitoring  of  forest  ecosystems  in  vast  territories  of  the  Siberian  region 
with  simultaneous  evaluation  of  the  species  composition,  phytomass,  and  other  characteristics  of  forest  complexes. 
Aerial  photographs  and  high-resolution  satellite  images  were  used  as  input  data.  The  use  of  high-resolution  images 
changes  significantly  the  algorithms  of  thematic  image  interpretation,  because  distributed  objects,  such  as  stand  tops, 
rides,  roads,  buildings,  and  other  objects  of  the  Earth’s  surface  are  seen  in  these  images.  Hence,  the  problem  of  rec¬ 
ognition  of  main  spatially  distributed  objects  of  the  Earth’s  underlying  surface  arises.  A  solution  of  this  problem  calls 
for  the  development  of  optical  models  of  the  hierarchy  of  classes  being  recognized  and  for  the  determination  of  a 
class  of  transformations  by  which  a  current  observation  will  differ  from  the  stochastic  standards  of  the  learning  mate¬ 
rial.  It  should  be  noted  that  physically  informative  and  simple  mathematical  models  that  describe  the  objects  and 
processes  in  terms  of  their  radiobrightness  properties  considered  as  functions  of  the  physical  characteristics  are  re¬ 
quired  to  improve  the  efficiency  of  satellite  image  interpretation  algorithms.  To  describe  the  stand  classes,  we  took 
advantage  of  the  linear  models  in  the  adaptive  Karhunen-Loirve  bases.  These  bases  are  formed  for  the  leaning  samples 
constructed  by  the  teacher  for  each  class.  In  addition,  to  describe  variations  of  brightness  portraits  of  images  being 
constructed,  a  class  of  parametric  transformations  was  chosen.  In  the  pre-recognition  stage,  the  problem  of  matching 
of  the  observations  and  models  was  solved  by  variations  of  the  transformation  parameters,  and  the  confidence  level 
was  estimated  against  the  %2  criterion  or  the  criterion  of  the  conditional  empirical  likelihood.  If  the  confidence  level 
was  achieved,  the  Bayes  decision  rule  was  used  to  specify  a  class.  The  results  of  algorithmic  implementation  agree 
well  with  the  results  of  image  interpretation  by  the  operator. 


C6-11 

NONPARAMETRIC  CLASSIFICATION  ALGORITHM  OF  CLUSTER  ANALYSIS 
OF  THE  LARGE  VASYUGAN  BOG  FROM  THE  DATA  OF  THE  AVHRR/NOAA  DEVICE 

N.V.  Tkalicheva  and  K.T.  Protasov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
'  prot@iao.ru 

The  important  problem  of  thematic  interpretation  of  space  images  of  the  Large  Vasyugan  Bog  is  taxation  of 
landscape  and  photocenosis  variety  of  this  largest  system  of  bogs.  We  used  the  data  of  the  AVHRR/NOAA  device 
whose  resolution  in  the  nadir  was  only  lxl  km2;  however,  this  allowed  us  to  fix  the  entire  bog  with  its  neighborhood 
and  to  perform  its  practically  continuous  observations  4  times  a  day.  This  creates  essential  prerequisites  to  an  analysis 
of  time  variations  in  the  seasonal  character  and  transformation  of  the  phenophase  of  the  examined  landscape  forma¬ 
tion.  To  solve  this  problem,  we  have  developed  some  taxonomy  (cluster  analysis)  algorithms.  The  first  algorithm 
represents  a  hierarchic  procedure  of  successive  cluster  extension  against  the  criterion  of  the  degree  of  proximity  of  the 
vectors  observed  based  on  nonparametric  estimation  of  the  density  function  for  the  sample  of  the  cluster.  This  algo¬ 
rithm  is  cumbersome  due  to  the  necessity  of  examination  of  every  possible  pair  of  intersample  distances.  It  includes 
the  exhaustive  search  of  these  distances.  The  second  algorithm  is  based  on  the  search  of  modes  of  the  multidimen¬ 
sional  density  function  reconstructed  a  priori  for  the  entire  sampled  data  array  of  the  recorded  image  with  the  use  of 
nonparametric  estimation  of  the  unknown  density  function.  To  solve  the  problem  of  an  optimum  search  for  local  ex¬ 
tremes,  we  used  an  adaptive  searching  algorithm.  Despite  cumbersome  calculations  connected  with  the  search  of  local 
extremes,  the  problem  simplifies,  because  starting  directions  for  searching  local  extremes  are  the  sample  vectors 
themselves.  As  a  result  of  algorithmic  implementation,  stable  classes  of  typological  variety  of  the  vegetative  cover  of 
the  system  of  the  Vasyugan  Bog  have  been  identified. 
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Session  Dl.  MAGNETOSPHERE-IONOSPHERE  INTERACTIONS 


Dl-01 

GEOMAGNETIC  CONTROL  OF  THE  SPECTRUM  OF  TRAVELING  IONOSPHERIC 
DISTURBANCES  BASED  ON  DATA  FROM  A  GLOBAL  GPS  NETWORK 

E.L.  Afraimovich,1  E.A.  Kosogorov,1  O.S.  Lesyuta,1  I.I.  Ushakov,1  and  A.F.  Yakovets2 

1  Institute  of  Solar -Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
afra@iszf.  irk.  ru 

2 Institute  of  Ionosphere,  Almaty,  Kazakhstan 

In  this  paper  an  attempt  is  made  to  verify  the  hypothesis  on  the  role  of  geomagnetic  disturbances  as  a  factor 
determining  the  intensity  of  traveling  ionospheric  disturbances  (TIDs).  To  improve  the  statistical  validity  of  the 
data,  we  have  used  the  based  on  the  new  GLOBDET  technology  method  involving  a  global  spatial  averaging  of 
disturbance  spectra  of  the  total  electron  content  (TEC).  To  characterize  the  TID  intensity  quantitatively,  we  suggest 
that  a  new  global  index  of  the  degree  of  disturbance  should  be  used,  which  is  equal  to  the  mean  value  of  the  rms 
variations  in  TEC  within  the  selected  range  of  spectral  periods  (of  20-60  min  in  the  present  case).  The  analysis  has 
been  made  for  a  set  of  100  to  300  GPS  stations  and  for  10  days  with  a  different  level  of  geomagnetic  activity  (Dst 
from  -13  to  -321  nT;  the  Kp  index  from  3  to  9).  It  was  found  that  an  increase  in  the  level  of  geomagnetic  activity  is 
accompanied  by  an  increase  in  total  intensity  of  TEC;  however,  it  correlates  not  with  the  absolute  level  of  Dst,  but 
with  the  value  of  the  time  derivative  of  Dst  (a  maximum  correlation  coefficient  reaches  -0.94).  The  delay  of  the  TID 
response  of  the  order  of  2  hours  is  consistent  with  the  view  that  TIDs  are  generated  in  auroral  regions,  and  propagate 
equatorward  with  the  velocity  of  about  300-400  m/ s. 


Dl-02 

VARIATIONS  OF  EMISSION  BRIGHTNESS  OF  557.7  nm  MORE  EQUATORIAL 
THEN  LOW-LATITUDE  BOUNDARY  OF  AURORAL  BACKGROUND  GLOW 
BEFORE  BREAKUP  START 

V.A.  Velichko,  R.N.  Boroev,  G.V.  Borisov,  and  D.G.  Baishev 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
laex@ikfia.  ysn.  ru 

The  data  of  photometry  observations  in  1991  and  1996  which  have  been  obtained  at  the  stations  Stolb  and  Tiksi 
have  allowed  us  to  reveal  the  peculiarities  of  variations  of  the  emission  brightness  557.7  nm  and  to  measure  the 
speeds  of  drift  of  subvisual  optical  inhomogeneities  more  equatorial  then  low-latitude  boundary  of  the  auroral 
background  glow  before  a  breakup  starts. 

During  a  several  tens  minutes  before  a  start  of  explosion  phase  of  substorm  the  brightness  of  auroral  background 
glow  in  the  center  of  future  explosion  seat,  and  also  in  the  area  that  is  more  equatorial  then  low-latitude  boundary  of 
background  varies  otherwise  then  at  the  boundary  itself  and  around  the  explosion  seat. 

Obtained  values  of  the  speed  of  optical  inhomogeneity  drift  have  allowed  us  to  estimate  a  value  of  the  electric 
field  penetrating  into  the  inner  magnetosphere  at  different  phases  of  substorm.  The  value  of  electric  field  on  the 
meridian  of  formation  of  sustorm  seat  before  the  start  of  explosion  phase  has  amounted  to  9-11  mV/m,  and  at  the 
phase  of  restoration  with  epicenter  in  other  longitude  sector  the  electric  field  has  changed  in  the  interval  from 
1  mV/m  to  4  mV/m. 

The  work  is  supported  by  the  Russian  Foundation  of  Basic  Research  (Grant  No.  98-05-03801). 
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Dl-03 

RELATIONSHIP  OF  PCA  EVENTS  AND  ENERGETIC  ELECTRON  PRECIPITATIONS 
WITH  FLUXES  OF  PROTONS  AND  RELATIVISTIC  ELECTRONS 
ON  THE  GEOSTATIONARY  ORBIT 

V.A.  Kuzmin 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
v.  a.  kuzmin@ikfia.ysn.  ru 

The  comparison  of  annual  average  values  of  PCA  events  appearance  frequency  (Fpca)  and  the  precipitation 
frequency  of  energetic  electrons  (F),  registered  with  the  Tixi  riometer  (L  =  5.6) , 1  with  the  fluxes  of  protons  and 
relativistic  electrons  on  the  geostationary  orbit  (GOES)  during  the  22  nd  solar  activity  cycle  is  presented.  A  high 
correlation  relation  of  the  PCA  event  frequency  with  Jp  proton  fluxes  is  found.  The  highest  correlation 
R(Fpca,  Jp)  >  0.97  has  been  obtained  for  energy  intervals  of  5—10  and  10-30  MeV.  It  is  in  good  agreement  with  the 
known  dependence  of  the  riometer  absorption  amplitude  versus  the  proton  energy  in  the  PCA  events  and  points  to 
the  true  character  of  the  PCA  event  frequency  distribution  during  the  22  nd  solar  cycle.  The  distribution  F  during 
the  solar  cycle  has  a  maximum  on  the  decay  phase  (1994)  associated  with  the  activity  of  the  coronal  holes  and  high¬ 
speed  solar  wind  streams.1  The  analogous  but  more  sharp  maximum  is  observed  in  relativistic  electron  fluxes  by 
geostationary  satellite  data.2  The  highest  non-linear  correlation  between  the  annual  average  values  F  and  relativistic 
electron  fluxes  R[F,  Je(>2MeV)]  =  0.83  is  shown.  It  allows  us  to  consider  the  energetic  electrons  as  the  initial 
population  for  the  formation  of  relativistic  electrons.2 

1.  V.A.  Kuzmin,  V.D.  Sokolov,  and  I.P.  Bezrodnykh,  Geomagnetizm  and  Aeronomy,  No.  6,  104-106  (2000). 

2.  D.N.  Baker,  Proc.  5th  International  Conf.  On  Substorms.  St.  Petersburg,  419-423  (2000). 


Dl-04 

IONOSPHERIC  MANIFESTATIONS  OF  GEOMAGNETIC  PULSATIONS  IN  HIGH  LATITUDES 

Yu.V.  Lipko,  R.A.  Rakhmatulin,  and  A.Yu.  Pashinin 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
lipko@iszf.  irk.  ru 

During  1995-1998,  observations  of  variations  of  high-latitude  ionospheric  parameters  during  the  passage  of 
geomagnetic  pulsations  were  carried  out  at  the  Norilsk  station  (geomagnetic  latitude  and  longitude  64.2  and  160.4, 
and  L  =  5.3).  The  ionospheric  facility  made  it  possible  to  carry  out  Doppler  and  amplitude  measurements,  and  to 
obtain  small-  and  medium-scale  structures  of  the  ionosphere.  Geomagnetic  pulsations  were  recorded  with  the 
induction  magnetometer  on  a  24-hour  basis. 

Thirty  cases  of  a  simultaneous  recording  of  duration  from  10  min  to  one  hour  were  obtained.  The  observations 
showed  the  presence  of  a  good  correlation  between  regular  geomagnetic  Pc5  pulsations  and  frequency  Doppler  shift 
(FDS)  variations  of  the  radio  signal  reflected  from  the  ionospheric  F2  layer.  During  the  passage  of  regular 
pulsations,  the  following  features  were  also  noticed:  a  broadening  of  the  Doppler  spectrum,  and  changes  in  the 
propagation  velocity  and  direction  of  ionospheric  irregularities. 

An  interrelation  between  ionospheric  parameter  variations  and  irregular  geomagnetic  pulsations  is  not  traceable 
in  such  a  clear  manner.  For  instance,  a  comparison  of  irregular  Pi2  pulsations  and  frequency  Doppler  shift  variations 
shows:  a)  an  almost  total  absence  of  a  correlation  between  time  series;  and  b)  an  enhancement  of  short-period 
components  of  the  FDS  variation  spectrum,  and  the  coincidence  of  the  main  maxima  on  spectral  density  plots  of  FDS 
and  Pi2  variations. 

The  observations  that  have  been  carried  out  suggest  the  existence  of  a  clear  interrelationship  between  variations 
of  the  inhomogeneous  ionospheric  structure  parameters  and  geomagnetic  pulsations.  Some  possible  mechanisms  for 
such  a  coupling  are  considered. 


Dl-05 

SOME  OBSERVATIONAL  FEATURES  OF  MID-LATITUDE  AURORAS  AND  EMISSION 
PERTURBATIONS  IN  THE  UPPER  ATMOSPHERE  DURING  MAGNETIC  STORMS 
OVER  THE  REGION  OF  EAST  SIBERIA 

A.V.  Mikhalev 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
mikhalev@iszf.  irk.  ru 

Using  experimental  observations  of  the  airglow  in  the  upper  atmosphere  over  East  Siberia  (52N,  104E),  an 
analysis  is  made  of  the  properties  of  mid-latitude  auroras  and  emission  perturbations  in  the  upper  atmosphere  at  the 
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time  of  magnetic  storms  during  high  solar  activity  periods  of  1989-1993  and  1997-2000.  It  is  pointed  out  that  mid¬ 
latitude  auroras  and  630  nm  emission  perturbations  during  severe  magnetic  storms  in  the  above-indicated  longitudinal 
sector  are  mostly  observed  in  the  second  half  of  night,  and  in  the  dawn  hours.  Considering  that  the  mid-latitudes  are 
characterized  by  a  large  correlation  between  Dst-indices  of  magnetic  disturbance  and  the  630  nm  emission  intensity 
during  geomagnetic-disturbed  periods,  a  comparative  analysis  is  made  of  the  daily  mean  distributions  of  the  values  of 
the  Dst-indices  (for  the  years  1957-2000)  as  a  function  of  the  universal  time  UT  at  different  levels  of  geomagnetic 
disturbances,  and  the  time  of  observed  mid-latitude  auroras  over  East  Siberia.  Time  intervals  in  the  longitudinal  zone 
under  consideration  that  are  accessible  for  night-time  optical  observations  coincide  with  those  of  minimum  values  of 
the  Dst-indices  (maximum  levels  of  geomagnetic  disturbance)  on  the  daily  mean  dependences  of  the  Dst-indices  in 
coordinates  of  the  universal  time  UT.  Minimum  and  extreme  values  of  the  Dst-indices  correspond,  respectively,  to 
the  second  half  of  night,  and  to  the  dawn  hours  of  the  local  time  LT.  Two  severe  magnetic  storms  of  March  24-25, 
1991  (Dstmax  =  -  298  nT)  and  of  April  6-7,  2000  (Dstmax  =  -  321  nT)  show  a  high  similarity  in  the  dynamics  of  the 
night-time  behavior  of  630  nm  emission  and  in  the  character  of  the  557.7  nm  emission  perturbation.  We  discuss  the 
dynamics  of  the  main  structural  elements  of  the  ionosphere  during  major  magnetic  storms  which  leads  to  the 
observed  disturbances  of  emissions  of  the  a  upper  atmosphere  in  mid-latitudes.  It  is  suggested  that  the  region  of  East 
Siberia  refers  to  favorable  areas  for  a  monitoring  and  investigation  of  mid-latitude  auroras  during  geomagnetic 
disturbances. 


Dl-06 

NON  THERMAL  PROFILE  OF  THE  557.7  NM  [OI]  IN  AURORA 

V.M.  Ignat’ev  and  S.V.  Nickolashkin 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
nikolashkin@ikfia.  ysn.  ru 

The  rare  case  of  the  557.7  nm  [OI]  auroral  emission  non  thermal  profile  appearance  during  interferometric 
observations  at  January  2000  at  Maimaga  optic  station  (63N,  129. 7E)  is  considered.  The  Fabry- Perot  interferometer 
had  an  aperture  140  mm,  free  spectral  range  8c r  =  0.333  cm'1  (8cr  =  0.0108  nm)  and  instrumental  width 
-  8o  =  0.041  cm-1  (5X  =  0.0015  nm). 

On  base  of  analysis  of  shape  and  half-width  of  the  non-thermal  profile  of  the  557.7  nm  [OI]  auroral  emission 
made  conclusion  that  their  appearance  caused  by  a  short  time  sporadic  intensification  of  the  dissociative 
recombination  process  of  molecular  oxygen  ion  in  the  limited  region  of  the  F2  ionospheric  layer. 


DI-07 

SOLAR  ACTIVITY  EFFECTS  ON  STORM  VARIATION  OF  FO  F2  AT  MIDDLE  LATITUDES 

N.M.  Polekh,  O.M.  Pirog,  and  L.V.  Chistyakova 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
polekh@iszf.  irk.  ru 

The  experimental  and  theoretical  researches  of  an  ionosphere  during  the  geomagnetic  storms  which  have  been 
carried  out  per  last  decades,  have  allowed  to  make  up  a  common  picture  of  ionospheric  storms  and  to  reveal  common 
regularities  of  their  development.'  Using  the  statistical  research  of  the  ionospheric  data  the  diurnal  and  seasonal 
variations  of  critical  frequencies  during  the  main  phase  storm  were  separated2 3  and  the  defining  role  of  neutral 
composition  and  winds  on  the  variations  of  ionospheric  parameters  during  a  magnetic  storm  is  shown.  The  neutral 
composition  and  wind  speed  vary  in  a  cycle  of  solar  activity.  So  it  is  possible  to  assume,  that  the  storm-time 
variations  foF2  also  depend  on  a  level  of  solar  activity.  For  examination  of  this  supposition  the  diurnal  variations  of 
critical  frequencies  of  layer  F2  during  geomagnetic  disturbances  for  different  seasons  for  a  maxima  and  minimum  of  a 
solar  activity  obtained  at  middle  latitude  stations  Magadan,  Irkutsk  and  Khabarovsk  were  analyzed.  The  parameter 
In  (Ne/Nco)  is  considered  as  a  index  ionospheric  disturbances,  where  Ne  is  value  of  an  electron  concentration  in  the 
maxima  of  layer  F2  for  disturbed  conditions,  and  Nco  -  for  quiet  ones'.  Two  levels  of  magnetic  activity  are  analyzed. 
It  is  shown  that  the  daily  negative  ionospheric  disturbances  are  observed  on  these  stations  for  all  seasons.  They  are 
more  expressed  in  the  minimum  of  solar  activity.  In  winter  time  the  positive  variations  of  In  (Nc/Nco)  are  observed 
in  evening  and  night  hours. 

1.  M.J.  Buonsanto,  Ionospheric  Storms  -  A  review.  Space  Science  Rev.,  88,  563-601  (1999). 

2.  G.L.  Wrenn,  A.S.  Rodger,  and  H.  Rishbeth,  Geomagnetic  Storms  in  the  Atlarctic  F-region.  1.  Diurnal  and 
Seasonal  Patterns  for  Main  Phase  Effects,  J.  Atmos,  and  Terr.  Phys.,  49,  No.  9,  901-913  (1987). 
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USE  OF  INCOHERENT  SCATTER  DATA  FOR  THE  ESTIMATION 
OF  THE  THERMOSPHERE  GAS  COMPOSITION 

L.A.  Shchepkin,  G.P.  Kushnarenko,  and  G.M.  Kuznetsova 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Rtissia 
chepk@iszf.  irk.  ru 

A  major  portion  of  exposure  of  the  magnetosphere  to  the  ionosphere  has  come  through  the  thermosphere.  Thus 
the  task  of  the  thermosphere  state  evaluation  for  the  specific  conditions  with  using  the  experimental  ionospheric  data 
is  the  actual  one. 

This  paper  deals  with  the  proposed  combined  approach  to  this  task  solution  on  the  base  of  incoherent  scattering 
(IS)  data.  It  consistent  of  the  traditional  methods  of  the  oxygen  density  definition  at  heights  400-450  km  and  of  the 
new  method  of  gas  composition  evaluation  at  heights  120  or  180-200  km.  The  last  has  been  proposed  by  the  authors. 
It  was  based  on  the  analytical  model  describing  the  connection  of  electron  density  with  the  thermospheric 
characteristics.  As  a  result  it  is  possible  to  receive  the  changes  of  atomic  and  molecular  gas  components  at  the  same 
time  if  conditions  are  favorable. 

First  of  all  the  possibility  of  IS-data  using  for  the  model  generalization  was  investigated.  It  was  showed  that  IS- 
data  can  be  used  for  the  solution  of  the  formulated  task.  It  is  necessary  the  using  of  the  enough  large  amount  of  the 
initial  data  with  a  possible  large  diapason  of  the  solar  activity  levels. 
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IONOSPHERIC  OBSERVATION  DURING  JULY  15-16,  2000 
MAJOR  GEOMAGNETIC  STORM 


B.G.  Shpynev,  A.V.  Medvedev,  V.E.  Nosov,  G.A.  Zherebtsov,  A.P.  Potekhin,  and  A.V.  Zavorin 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
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High  Solar  activity  was  observed  at  July  2000.  Sequences  of  X-ray  flares  and  proton  flare  were  registered  during 
July  12-14.  Radar  groups  of  Millstone-Hill  and  Irkutsk  carried  out  coordinated  observations  in  this  period  for 
investigation  ionosphere  response  to  these  flares.  As  a  result,  strong  disturbances  ionosphere  parameters  were 
observed.  Largest  disturbance  appears  on  July  15-16  as  most  power  magnetic  storm  over  last  20  years.  At  this  period, 
measurements  of  electron  density,  electron  and  ion  temperatures  plasma  drift  velocity  are  carried  out  by  Irkutsk 
Incoherent  Scatter  Radar.  Additionally,  it  were  made  measurements  of  powerful  coherent  echoes  which  appear  due  to 
two-stream  plasma  instability  in  E  layer  of  ionosphere.  Disturbances  of  ionospheric  structure  was  so  large,  that  polar 
oval  was  to  the  south  of  Irkutsk.  Electron  density  profiles  had  the  shape,  usually  observed  in  polar  ionosphere. 
Ionospheric  F-layer  was  almost  depressed.  During  some  hours  E-layer  density  exceed  one  in  F-region.  Electron 
temperature  in  some  moments  exceed  5000°K,  ion  temperature  was  more  then  2000  °K.  High  speed  plasma  drift 
observed  at  thee  300-600  km  altitudes.  Powerful  coherent  echoes  from  E-layer  irregularities  observed  for  long  period 
of  time.  In  the  paper  we  also  analyze  how  different  flare  in  the  set  affect  on  magnetosphere-ionosphere  processes. 
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MODEL  STUDY  OF  THE  RESPONSE  OF  THE  MID-LATITUDE  IONOSPHERE 
TO  A  GREAT  GEOMAGNETIC  STORM  OF  SEPTEMBER  25,  1998 

A.V.  Tashchilin,  E.B.  Romanova,  and  B.G.  Shpynev 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
avt@iszf.  irk.  ru 

A  great  geomagnetic  storm  occurred  during  September  25— 27,  1998,  during  which  the  planetary  index  of 
geomagnetic  activity  I<p  was  as  high  as  -  9,  and  Dst  was  -  230  nT.  Observations  of  the  state  of  the  ionosphere  using 
the  incoherent  scatter  radar  were  made  during  the  storm.  The  observations  with  the  IS  radar  made  it  possible  to 
record  height-time  changes  in  electron  density,  electron  and  ion  temperature,  and  in  line-of-sight  velocities  of  the 
plasma  drift  both  during  the  storm  and  on  preceding  quiet  days. 

To  study  the  mechanism  of  the  observed  response  of  the  mid-latitude  ionosphere  to  the  geomagnetic  disturbance, 
we  carried  out  numerical  calculations  of  the  variations  in  ionospheric  F-region  characteristics  on  the  basis  of  a 
mathematical  model  of  ionosphere-plasmasphere  coupling.  According  to  the  currently  generally  accepted  view,  the 
initial  stage  of  the  ionospheric  storm  (positive  phase)  is  controlled  by  the, effect  of  electric  fields  and  winds 
propagating  equatorward  from  the  auroral  zone,  while  the  second  stage  (negative  phase)  represents  ionospheric 
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consequences  of  changes  in  the  composition  of  the  neutral  atmosphere.  For  this  reason,  in  this  paper  an  attempt  is 
made  to  interpret  the  observational  data  on  the  September  25,  1998  storm  in  terms  of  the  operation  of  two  factors 
only:  an  enhancement  of  the  meridian  wind  velocity,  and  the  subsequent  change  in  number  density  of  atomic  and 
molecular  components  in  the  thermosphere. 
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LOCAL  INCREASE  OF  FIELD-ALIGNED  CURRENT  INTENSITY 
BEFORE  A  SUBSTORM  ONSET 

V.A.  Velichko,  R.N.  Boroyev,  and  D.G.  Baishev 

Institute  of  Cosmopliysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
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By  using  data  treatment  results  of  mid-latitude  geomagnetic  variations,  the  significant  increase  of  the  local 
current  system  intensity  with  the  eastern  direction  current  system,  arising  near  the  meridian  of  expected  substorm 
center  ~  15-30  min  before  the  break-up  onset,  has  been  found.  A  comparison  of  longitudinal  sizes  of  two  current 
systems,  forming  the  substorm  disturbance  before  and  after  the  onset,  of  the  substorm  expansion  phase,  has  been 
carried  out.  The  longitudinal  size  of  the  current  loop  of  the  substorm  growth  phase  is  nearly  twice  as  small  as 
azimuth  scale  of  the  substorm  current  wedge,  and  the  current  strength  is  as  weak  as  5  times. 
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SIGNATURES  OF  MAGNETIC  FIELD  LINE  RECONNECTION 
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Reconnection  of  magnetic  field  lines  is  a  very  important  coupling  mechanism  in  space  for  configurations  with 
considerable  skew  in  the  magnetic  field.  In  a  magnetospheric  context  such  configurations  take  place  at  the  dayside 
magnetopause  but  also  in  the  magnetotail.  Thus,  reconnection  couples  phenomena  prevailing  in  the  solar  wind  with 
ionospheric  phenomena.  We  report  on  the  most  important  signatures  of  reconnection.  Recent  developments  of 
reconnection  theory  are  presented.  Phenomena  in  the  tail,  showing  the  evidence  of  reconnection,  are  discussed. 
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GENERATION  OF  ELECTRIC  POTENTIAL  DIFFERENCE  DUE  TO 
MHD  SLOW  SHOCKS  PROPAGATING  ALONG  THE  IO  FLUX  TUBE 
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3 Institute  of  Computational  Modelling  SB  RAS,  Krasnoyarsk,  Russia 
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Many  ionospheric  and  magnetospheric  phenomena,  e.g.,  the  northern  lights,  require  the  existence  of  accelerated 
particle  populations.  One  possible  explanation  for  the  development  of  such  particles  is  an  electric  field  directed  along 
magnetic  field  lines.  The  main  aim  of  this  paper  is  to  investigate  the  physical  mechanisms  leading  to  an  electric 
potential  difference  along  the  Io  flux  tube  with  special  emphasis  on  the  processes  acting  in  the  outer  ionosphere  of 
Jupiter.  As  a  starting  point,  we  assume  a  pressure  perturbation  at  the  position  of  Io  and  follow  the  evolution  of  this 
pressure  perturbation  from  Io  towards  Jupiter.  Initially,  the  pressure  pulse  produces  two  slow  mode  waves  propagating 
along  the  Io  flux  tube.  These  slow  mode  waves  are  converted  into  slow  shocks  traveling  towards  Jupiter,  and  are 
accompanied  by  a  supersonic  flow  behind  the  shock  front.  The  crucial  point  is  now  that  due  to  the  propagation  into  a 
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more  narrow  flux  tube,  the  flow  velocity  behind  the  shock  increases,  in  particular  fast  near  the  surface  of  Jupiter.  Such 
a  strong  plasma  flow  generates  an  electric  potential  difference  along  the  magnetic  field.  We  estimate  this  potential 
difference  using  well-known  techniques  of  kinetic  theory.  The  main  result  is  that  the  strength  of  the  potential  drop  is 
directly  proportional  to  the  flow  energy  of  ions.  Thus,  the  very  heavy  ion  populations  in  the  Io  torus  plasma  provide  an 
appropriate  environment  in  order  to  generate  an  electric  potential  difference  of  the  order  of  1  kV. 
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ANALYSIS  OF  THE  INCLINED  FAST  SHOCK  INCLUDING  PRESSURE  ANISOTROPY 
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To  study  magnetosphere-ionosphere  interactions,  appropriate  considerations  on  the  solar  wind,  the  bow  shock,  the 
magnetosheath,  and  the  outer  ionosphere  are  of  importance.  In  this  study,  we  concentrate  on  the  analysis  of  an  inclined 
fast  shock  including  upstream  and  downstream  pressure  anisotropy,  and  apply  it  to  conditions  at  the  Earth's  bow  shock. 
It  is  the  main  goal  of  this  work  to  perform  a  parameter  study  of  the  magnetic  field  strength  and  plasma  parameters 
downstream  of  an  inclined  fast  shock  as  functions  of  upstream  parameters  and  downstream  pressure  anisotropy.  For 
closing  the  set  of  equations  we  use  two  threshold  conditions  of  plasma  instabilities  as  additional  equations  to  bound  the 
range  of  pressure  anisotropy,  i.e. ,  the  mirror  and  fire  hose  instability.  We  show  that  the  variations  of  all  relevant 
physical  quantities  across  the  shock  wave  are  strongly  influenced  by  the  upstream  Mach  numbers. 
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USING  WIND  AND  GOES  DATA  (1995-1998) 
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During  periods  of  southward  interplanetary  field  and  basically  constant  dynamic  pressure,  the  magnetopause  can 
move  earthward  due  to  the  so-called  phenomenon  of  magnetopause  erosion.  In  this  study,  we  present  several  erosion 
events  monitored  at  geostationary  orbit  by  the  GOES  spacecrafts  underlaying  WIND  measurements  in  the  solar  wind. 
We  selected  a  number  of  events  using  4  years  of  WIND  observations  (1995-1998).  Specific  selection  criteria  are 
based  on  obtaining  a  progressively  decreasing  IMF  Bz  negative,  to  have  various  levels  of  erosion,  with  and  without 
dynamic  pressure  changes  and  of  different  durations  in  time.  To  figure  out  the  erosion  effect  on  geostationary  orbit, 
we  have  to  compare  the  measured  depression  in  the  geostationary  magnetic  field  strength  with  the  magnetic  field 
strength  24  hours  before  and  after  within  nearly  the  same  solar  wind  conditions. 
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INSTANTANEOUS  IONOSPHERE  RESPONSE  TO  THE  MAGNETIC  FIELD  CHANGE 
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An  "instantaneous"  ionospheric  response  to  the  sudden  commencement  (SSC)  of  strong  magnetic  storms  was 
detected  using  a  new  technology  for  global  detection  (GLOBDET)  of  ionospheric  disturbances. 

The  analysis  has  been  made  for  a  set  of  90  to  300  GPS  stations,  and  for  7  days  (January  6,  April  23,  1998;  April 
6,  June  8,  July  13,  14,  15,  2000)  with  a  different  level  of  geomagnetic  activity  (Dst  from  -6  to  -295  nT;  the  Kp 
index  from  0  to  9). 
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The  global  negative  perturbation  of  total  electronic  contents  well  correlates  with  derivative  of  strength  of 
magnetic  field  (coefficient  of  correlation  are  not  lower  -  0.819),  but  delays  concerning  these  changes  on  time  about 
3-10  minutes. 

On  the  dayside  of  the  Earth  the  largest  value  of  the  net  response  amplitude  was  found  to  be  of  order 
0.381016  m~2  (1-2  %  of  the  background  TEC  value),  and  the  delay  with  respect  to  the  SC  in  mid-latitudes  was 
about  200  s.  In  higher  latitudes  the  delay  goes  as  long  as  15  min.  On  the  nightside  these  values  are  0.08-1016  m~2  and 
30  min,  respectively. 

The  velocity  of  the  traveling  disturbance  from  the  middle  to  high  latitudes  on  the  dayside  as  well  as  from  the 
dayside  to  the  nightside  was  about  10-20  km/ s. 
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BEHAVIOR  OF  IONOSPHERE  OVER  KHARKOV  DURING  THE  GEOMAGNETIC  STORMS 
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The  observation  results  of  ionosphere  response  on  the  geomagnetic  disturbances  are  discussed.  The  results  are 
obtained  with  the  Kharkov  incoherent  scatter  radar. 

The  ionosphere  effects  of  severe  magnetic  storm  on  September  25,  1998  with  the  planetary  index  Ap  =  121  are 
detail  considered.  Storm  was  accompanied  with  large  changes  in  the  ionosphere  behavior.  The  height  of  the  electron 
density  peak  hmF2  increases  at  night  by  about  70  km  and  in  the  daytime  by  about  50  km  in  comparison  to  previous 
quiet  days.  The  peak  electron  densities  NmF2  fall  by  factor  of  about  4  before  sunrise  and  by  factor  of  4,5  before  local 
noon.  The  ion  temperature  increases  by  about  200.. .300  K  in  the  daytime.  The  observed  events  are  accounted  for  the 
thermosphere  disturbance  effects  including  the  rebuilding  of  the  global  thermosphere  circulation  caused  by  the  high- 
latitude  heating,  the  change  of  neutral  atmosphere  composition  and  so  on.  The  observations  showed  also  that  on  the 
disturbed  day  the  vertical  velocity  V7  and  the  ion  0+  flux,  that  was  calculated  from  measured  parameters,  reverse  its 
direction  that  occurs  on  the  quiet  day,  and  become  upward  ones  at  the  height  range  of  200... 500  km.  Such  behavior 
of  ionosphere  is  evidence  of  the  significant  change  of  plasma  exchange  processes  between  lower  and  upper  regions  of 
ionosphere. 

The  topside  H+  ion  behavior  during  the  magnetic  disturbances  is  considered  on  the  example  of  magnetic  storm 
on  February  18,  1999  (Ap  =  54).  The  comparison  with  the  quiet  winter  day  on  December  8-9,  1999  showed  that  in 
the  nighttime  during  the  magnetic  storm  the  H+  ions  appear  at  altitudes  up  to  900  km  only  after  midnight  when  the 
disturbance  is  falling.  The  percentage  of  H+  ion  is  lower  by  factor  of  1.5  than  on  the  quiet  night.  It  can  be  possibly 
accounted  for  the  flux  tube  through  Kharkov  radar  being  depleted  by  the  storm. 
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High  speed  solar  wind  streams  interacting  with  the  Earth's  magnetosphere  generate  the  electric  fields  inside  it, 
which  form  the  energetic  electron  population.  We  present  a  correlation  analysis  of  the  precipitation  frequency  (F)  of 
energetic  electrons  registered  with  the  Tixie  riometer  with  the  convection  electric  field  (Ec)  calculated  within  the 
framework  of  the  simplified  model  of  viscous  interaction  of  the  solar  wind  with  the  magnetospheric  field  in  the 
LLBL  region,  and  also  with  solar  wind  electric  field  (Ey)  and  the  electric  field  across  the  polar  cap  (Em  - 
magnetosphere’s  electric  field),  during  the  passage  of  the  Earth  through  high  speed  streams  in  1994.  A  high 
correlation  of  energetic  electron  precipitation  frequency  with  Ec,  R(F,  Ec)  =  0.74  and  with  Em,  R(F,  Em)  =  0.79  is 
shown.  Apparently  a  high  correlation  (F,  Ec)  can  be  explained  by  the  increase  of  an  arriving  electrons  from  the 
plasma  layer  tail  region  into  the  acceleration  regions  located  in  the  auroral  and  inner  magnetosphere  due  to  the 
convection  and  electron  drift  velocity  enhancement.  At  the  same  time,  the  high  correlation  with  the  magnetospheric 
electric  field  points  to  the  necessity  to  take  into  account  the  contribution  of  the  electric  field  from  other  sources. 
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TO  GEOMAGNETIC  STORM 
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We  investigate  the  May  15,  1995  magnetic  storm  effects  on  the  mid-  and  low-latitude  ionosphere.  The  study  is 
based  on  using  the  data  from  three  chains  of  ionospheric  stations  located  approximately  along  the  meridians  20°,  140° 
and  280°E  in  the  geomagnetic  latitude  range  13°-65°N.  Variations  in  fQ F2  are  considered.  Estimates  of  the  zonal 
electric  fields  are  made.  Results  of  our  analysis  show  that  the  main  ionospheric  effects  of  the  storm  under 
consideration  are:  1)  long-lasting  intense  negative  disturbances  during  the  storm  main  and  recovery  phases  at 
subauroral  and  mid-latitudes;  2)  positive  disturbances  at  stations  of  the  European  and  American  chains  observed  prior 
to  the  storm,  regardless  of  the  local  time;  3)  a  positive  peak  of  Af„F2  at  stations  of  the  Asian  chain  during  the  storm 
main  phase  in  the  evening  hours;  4)  a  similarity  of  the  form  of  the  A/0F2-variations  at  different  latitudes,  and  a  delay 
in  the  development  of  the  disturbance  in  f0 F2  with  a  decrease  in  latitude;  5)  the  largest  effect  on  the  F-region  is 
observed  at  the  Asian  chain;  and  6)  the  magnitude  of  the  zonal  electric  field  is  determined  by  the  storm  phase,  and 
on  the  three  meridians  it  is  maximal  near  a  maximum  Dst;  irrespective  of  the  local  time.  The  resulting  differences  of 
the  A  /0F2-variations,  and  also  the  differences  of  zonal  electric  field  variations,  can  be  driven  both  by  the  local  time 
of  the  sudden  storm  commencement  and  by  magnetic  dip.  It  is  not  accidentally  the  largest  effects  are  observed  along 
the  meridian  140°E  where  the  difference  between  the  geographic  and  magnetic  poles  is  the  largest. 
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REACTION  OF  FI  IONOSPHERIC  LAYER  ON  THE  ACTION 
OF  MAGNETOSPHERIC  PROCESSES  IN  THERMOSPHERE 

L.A.  Shchepkin  and  G.P.  Kushnarenko 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
chepk@iszf.irk.ru 

The  influence  of  magnetospheric  processes  on  the  high  latitude  upper  atmosphere  essentially  exposed  in  the  FI 
layer  behavior.  A  clearly  defined  reaction  of  the  layer  development  on  the  magnetic  field  strength  bays  was  observed 
at  Murmansk.1 

The  average  pattern  of  spatial-temporal  variations  of  the  layer  degree  development  over  Antarctica  is  a  peculiar 
kind.  Here  the  UT  control  of  the  FI  layer  is  strong.2 

A  peculiar  kind  of  spatial  changeability  of  the  diurnal  asymmetry  of  the  layer  development  over  Antarctica  was 
depicted  in  Ref.  3.  The  revealed  pattern  is  well  described  by  the  model  calculations  with  help  of  the  thermospheric 
model  MSIS-86.  The  layer  is  better  developed  in  the  afternoon  hours  LT  in  the  magnetic  pole  longitudinal  sector  and 
is  vice  versa  in  the  opposite  sector. 

1.  N.V.  Shulgina,  L.A.  Shchepkin,  and  G.P.  Kushnarenko,  Study  of  geomagnetism,  aeronomy,  and  solar  physics. 

Nauka,  Moscow,  1989. 

2.  L.A.  Shchepkin,  A.V.  Vinitsky,  and  A.N.  Sukhodolskaya,  Geomagnetizm  i  aeronomiya  21,  563  (1981). 

3.  L.A.  Shchepkin  and  G.  P.  Kushnarenko,  ibid.  32,  29.  1992. 
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ESTIMATIONS  OF  YEAR  TO  YEAR  CHANGEABILITY  OF  GAS  COMPOSITION  AT  120  km 
OVER  IRKUTSK  WITH  MEASUREMENTS  OF  FI -LAYER  DEGREE  DEVELOPMENT 

L.A.  Shchepkin,  G.P.  Kushnarenko,  and  G.M.  Kuznetsova 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
chepk@iszf.irk.ru 

The  investigation  is  carried  out  at  the  base  of  exceptional  row  of  the  parameter  of  the  Fl-layer  degree  of 
development  (A1)  measurements  at  Irkutsk  during  years  1980-1997.  The  value  of  A  is  closely  related  to  the 
thermospheric  gas  composition.  The  connection  of  A  with  the  thermospheric  characteristics  is  described  by  the  simple 
analytical  expression2.  With  its  help  the  changes  of  the  gas  composition  departures  from  the  model  of  the 
thermosphere  MSIS-863  were  calculated  for  summer  months  (April  to  September).  These  departures  show  the  trend 
to  rise  of  the  relative  molecular  content  from  1980  to  1997.  This  trend  is  more  expressed  then  compared  with  one 
described  with  help  of  the  model.3 
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1.  L.A.  Shchepkin  and  A.V.  Vinitsky,  J.  Atmos.  Terr.  Phys.  44,  No.  1,  1  (1982). 

2.  G.P.  Kushnarenko,  L.A.  Shchepkin,  and  G.M.  Kuznetsova,  Geomagnetizm  i  Aeronomiya  38,  No.  5,  72 
(1998). 

3.  A.E  Hedin,  J.  Geophys.  Res.  92,  No.  A5,  4649  (1987). 
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MAIN  IONOSPHERIC  TROUGH  POLAR  WALL  BOUNDARY  IN  MORNING  SECTOR 
DURING  MAGNETO-QUIET  CONDITIONS 

A.E.  Stepanov,  V.L.  Khalipov,  and  E.D.  Bondar 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
a_e_stepanov@ikfia.ysn.  ru 

On  data  of  high-latitude  ionospheric  stations  of  Yakutian  meridian  chain  the  boundary  of  a  polar  wall  of  a  main 
ionospheric  trough  (MIT)  in  a  morning  sector  (00-06  LT)  during  magneto-quiet  conditions  are  analyzed.  As  have 
shown  statistical  study,  conducted  on  a  large  array  of  data,  in  a  morning  sector  in  periods  of  very  quiet  geomagnetic 
conditions  (Kp  =  0-1)  the  positions  of  a  MIT  polar  wall  boundary  have  two  branches  dispersing  to  a  pole  and  equator 
from  common  approximation  line.  The  purpose  of  the  present  work  is  the  clearing  up  of  such  behavior  of  a  polai  wall  at 
morning  hours.  The  values  of  interplanetary  magnetic  field  (IMF)  parameters  were  considered  in  cases  when  the 
boundary  of  a  polar  wall  displaced  either  to  a  pole  or  to  equator.  Is  revealed  that  in  a  morning  sector  the  displacement 
of  the  boundary  toward  a  pole  is  observed  only  for  negative  By  and  large  positive  Bz  IMF  values.  For  concrete  events 
the  pictures  of  a  large-scale  convection  designed  on  a  model  dependent  from  IMF  parameters  are  resulted. 
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IONOSPHERE  EFFECTS  OF  SOLAR  ECLIPSE  ON  AUGUST  11,  1999 

V.I.  Taran  and  Ye.I.  Grigorenko 

Institute  of  Ionosphere  ESM  and  ASU,  Kharkov,  Ukraine 
iion@kpi.  kharkov.  ua 

Continuous  measurements  of  electron  concentration,  electron  and  ion  temperatures,  vertical  plasma  velocity  and 
hydrogen  ion  density  up  to  altitude  of  1500  km  were  carried  out  at  the  Kharkov  incoherent  scatter  radar  equipped 
with  100  m  zenith  parabolic  antenna  during  the  eclipse  on  the  August  11,  1999.  The  eclipse  maximum  phase  (83%) 
occurred  at  1113  UT. 

The  eclipse  has  caused  significant  changes  of  ionosphere  behavior.  The  electron  temperature  Te  decreases  by  the 
value  of  -  500-600  K  at  all  altitudes  almost  simultaneously,  that  is  evidence  of  the  high  thermal  conductivity  of  the 
electron  gas.  The  ion  temperature  Ti  decreases  with  the  amplitude  which  increases  with  altitude  rise,  but  with  the 
delay  about  the  eclipse  commencement.  The  decrease  of  solar  radiation  flux  leads  to  fall  of  ionization  rate  and  the 
infringement  of  balance  between  processes  of  ion  production,  loss  and  plasma  transfer.  These  effects  cause  the 
downward  plasma  diffusion  from  the  upper  ionosphere.  But  the  electron  density  at  the  F2  region  peak  does  not 
change  significantly  because  the  competing  influence  of  diffusive  and  loss  apparently  balance  one  another  during 
eclipse.  The  increase  of  downward  plasma  diffusion  is  confirmed  by  the  increase  of  downward  plasma  velocity  Vz  in 
the  F  region  of  ionosphere,  and  above  -  650  km  the  velocity  changes  its  direction.  Derived  quaintities  of  the  0+  ion 
flux  in  the  upper  F2  layer  show  that  at  the  maximum  phase  of  the  eclipse  the  flux  becames  downward  one,  i.e. 
similar  to  the  nighttime  flux.  The  plasma  diffusion  increase  from  the  upper  ionosphere  leads  also  to  the  increase  of 
the  hydrogen  ion  percentage  concentration  at  maximum  obscuration  by  value  up  to  40%  and  to  the  fall  of  transition 
altitude,  where  N(0+ )  =  N(H+),  by  about  of  120  km.  Observed  effects  is  evidence  of  significant  infringement  of 
processes  of  plasma  transfer  and  of  plasma  exchange  between  ionosphere  and  protonosphere. 
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PECULIARITIES  OF  TOPSIDE  HYDROGEN  ION  BEHAVIOR  OVER  KHARKOV 

V.I.  Taran,  Ye.I.  Grigorenko,  and  G.A.  Kiyashko 
Institute  of  Ionosphere  ESM  and  ASU,  Kharkov,  Ukraine 
iion@kpi.  kharkov.  ua 

The  questions  of  the  hydrogen  ion  production  and  destruction  theory,  connected  with  photochemical  and 
diffusion  processes  are  discussed.  Some  experimental  results  on  the  topside  hydrogen  ion  behavior  that  have  been 
obtained  by  the  Kharkov  incoherent  scatter  radar  (ISR)  are  presented. 
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The  diurnal-seasonal  peculiarities  of  the  ion  H+  behavior  at  the  altitudes  up  to  1300  1500  km  at  high  solar 
activity  are  considered.  The  observations  have  shown  that  H+  ions  become  predominant  ions  in  the  winter  nighttime 
at  altitudes  about  650  km,  and  in  summer  -  about  1200  km.  In  winter  during  the  night  period  the  H+  concentration 
exceeds  that  for  summer  by  a  factor  of  -  7  at  the  altitude  of  850  km.  The  effects  of  conjugate-point  photoelectrons 
are  clearly  seen  on  the  diurnal  variations  of  H+  ions.  This  influence  is  observed  both  in  winter,  when  sunrise  at 
conjugate  point  occurs  -  4  hours  earlier  than  local  one,  and  in  summer,  when  it  is  late  by  -  2.5  hours  about  local 
sunrise.  The  comparison  of  the  measurement  results  at  the  Kharkov  radar  with  the  data  obtained  by  the  Arecibo 
radar  and  with  the  Atmosphere  Explorer  data  are  discussed. 
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IONIZED  AND  NEUTRAL  UPPER  ATMOSPHERE  COMPONENT  PARAMETERS 
OBTAINED  FROM  INCOHERENT  SCATTER  DATA 

D.A.  Dzyubanov,  V.I.  Taran,  and  V.K.  Bogovsky 

Institute  of  Ionosphere  ESM  and  ASU,  Kharkov,  Ukraine 
iion@kpi.  kharkov.  ua 

Incoherent  scatter  method  allows  us  to  measure  such  ionospheric  plasma  characteristics  as  electron 
concentration,  charged  particles  temperature,  plasma  drift  velocity,  and  ion  composition.  From  these  parameters  some 
neutral  component  characteristics  in  particular  thermospheric  wind  velocity  and  neutral  particle  temperature  are 
calculated.  Parameters  are  measured  by  Kharkov  incoherent  scatter  radar  (ISR)  adequately  represent  the  European 
region  ionosphere  and  can  advantageously  can  add  results  obtained  in  other  regions,  particularly  in  Northern- 
American.  It  connected  with  absence  of  ionosphere  spherical  symmetry  because  of  geodetic  and  geomagnetic  pole 
discrepancy  and  situation  of  mid-latitude  ISR  for  the  most  part  in  USA.  As  existing  ionospheric  and  thermospheric 
models  are  creating  using  radar  data  obtained  in  other  regions  it  is  worth  to  use  Kharkov  ISR  data  to  develop  these 
models.  In  report  the  results  of  comparison  F-region  characteristics  with  IRI-95  for  different  seasons  and  solar 
activity  levels  are  presented  as  well  as  systematic  differences  taking  place.  There  are  differences  in  night-time 
electron  temperatures  and  electron  concentration  ad  different  solar-geophysical  conditions.  Calculated  neutral  particle 
temperatures  and  MSIS-86  are  compared  too.  The  temperature  calculated  from  experimental  data  is  more  than  model 
values  about  by  100K. 
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AZIMUTHAL  ASYMMETRY  OF  IONOSPHERE  REGIONS 
WITH  FLOWING  IN  AND  FLOWING  OUT  FIELD-ALIGNED  CURRENTS 
DURING  THE  SUBSTORM  EXPANSION  PHASE  ONSET 

V.A.  Velichko,  R.N.  Boroyev,  and  M.G.  Gelberg 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 

The  analysis  of  mid-latitude  geomagnetic  station  data  in  a  moment  of  the  substorm  expansion  phase  onset  has 
been  carried  out.  The  longitudinal  asymmetry  of  the  regions  with  flowing  in  and  flowing  out  field-aligned  currents  in 
the  substorm  current  wedge  has  been  found  which  depends  on  the  IMF  By-component  sign.  At  By<0  the  longitudinal 
size  of  a  band  of  currents  flowing  into  the  ionosphere  in  the  Birkeland's  loop  is  larger,  and  at  By>0  it  is  smaller  than 
for  the  region  of  flowing  out  currents  of  the  ionosphere.  Probably,  the  observed  azimuthal  asymmetry  of  the  regions 
with  flowing  in  and  flowing  out  field  aligned  currents  is  associated  with  the  longitudinal  shift  of  the  substorm  center 
in  the  ionosphere. 
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E-LAYER  PEAK  HEIGHT  VARIATIONS  DURING  GEOMAGNETIC  DISTURBANCES 

T.G.  Zhivolup 

Institute  of  Ionosphere  ESM  and  ASU,  Kharkov,  Ukraine 
iion@kpi.kharkov.ua 

According  to  Kharkov  incoherent  scatter  radar  data  the  E-layer  peak  height  increasing  by  2-3  km  during 
geomagnetic  disturbances  was  observed. 

The  theoretical  explanation  of  this  effect  was  made  by  utilizing  the  oscillation-excited  ion  02+  theory.1 
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Using  the  diffusion  equation  for  each  atmospheric  component  of  the  Jacchia-71  model  and  equation  obtained  in 
Ref.  2  for  determining  the  peak  height  of  the  oscillation-excited  ions  02+(hm)  the  equation  which  relates  the 
atmospheric  temperature  gradient  to  its  density  and  is  the  equation  for  calculation  of  hm  was  obtained. 

Using  the  density  profiles  p(h)  which  were  calculated  according  to  the  modified  Jacchia-71  models  for  summer, 
winter  and  equinox  seasons  and  atmospheric  temperature  change  with  height  according  to  the  Jacchia-71  model  the 
magnitude  of  the  hm  change  (the  E-layer  peak  height  is  located  close  to  hm)  was  calculated.  For  different  seasons  in 
the  midday  time  with  atmospheric  density  increasing  at  1.5  times  and  atmospheric  temperature  increasing  at  1.25 
times  the  height  hm  (and  consequently  the  E-layer  peak  height)  were  increasing  by  2. 3-2. 4  km.  These  theoretical 
results  are  in  good  agreement  with  the  Kharkov  incoherent  scatter  radar  measurement  data. 

1.  L.A.  Antonova,  G.S.  Ivanov-Kholodny,  and  V.Ye.  Chertoprood,  Aeronomy  of  E-layer  (registration  of  solar 
UV-radiation  variations  and  geomagnetic  disturbances).  Janus,  Moscow,  1996. 

2.  L.A.  Antonova  and  G.S.  Ivanov-Kholodny,  Solar  activity  and  ionosphere  (at  heights  100-200  km).  Nauka, 
Moscow,  1989. 
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IMF  INFLUENCE  ON  THE  IONOSPHERE  FMIN  PARAMETER  VARIATIONS 
E.K.  Zikrach  and  L.D.  Filippov 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
zikrach@ikfia.  ysn.  ru 

By  data  of  Yakutian  longitudinal  stations  (Tixie,  Yakutsk,  Zhigansk)  chain  from  1985  to  1993  the  investigation 
on  fmin  parameter  dependence  with  sector  structure  IMF  sign  has  been  carried.  It  is  indicated  that  influence  of 
sector  structure  IMF  on  season  variations  of  fmin  parameter  for  Tixie  and  Zhigansk  stations  is  shown  only  for 
midnight.  By  data  of  Yakutsk  station  that  influence  is  not  detected.  Results  are  discussed. 
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SIMULTANEOUS  OBSERVATIONS  OF  NARROW  TROUGHS 
OF  IONIZATION  IN  BOTH  HEMISPHERES 

L.V.  Shestakova,  E.K.  Zikrach,  and  A.E.  Stepanov 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
zikrach@ikfia.  ysn.  ru 

By  data  "Kosmos-900"  satellite  analyze  of  dynamic  and  parameters  of  ionization  narrow  troughs  on  conjugated 
regions  of  north  and  south  hemispheres  has  been  carried  out.  Most  probability  of  occurrence  of  ionization  narrow 
troughs  on  both  hemispheres  is  observed  for  magnetic  disturbance  time.  Synchronous  changes  of  these  troughs 
parameters  were  noted.  The  results  are  discussed. 
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ELECTRIC  FIELD  GENERATION  IN  THE  PLASMA  SHEET 
V.V.  Denisenko  and  A.V.  Kitaev 


Institute  of  Computational  Modelling  SB  RAS,  Krasnoyarsk,  Russia 
denisen@icm.  krasn.  ru 

Results  of  modelling  of  the  ionospheric  electric  field  that  is  due  to  a  plasma  motion  in  the  plasma  sheet  are 
presented.  The  plasma  sheet  is  approximated  by  a  thin  electrically  conducting  layer  that  moves  at  the  equatorial 
plane  of  the  magnetotail  across  the  magnetic  field  lines.  The  model  of  plasma  flow  in  the  plasma  sheet  is  based  on 
the  average  data  obtained  from  ISEE-3  observations.  We  combined  the  model  of  the  magnetospheric  magnetic  field, 
the  model  of  the  diffusive  magnetopause,  and  the  model  of  the  ionospheric  conducting  layer  to  calculate  the  electric 
potential  at  the  magnetopause,  in  the  plasma  sheet,  and  in  the  ionosphere. 

The  obtained  electric  potential  distribution  in  the  ionosphere  is  similar  to  that  known  from  observations.  The 
positive  and  negative  peaks  of  electric  potential  located  at  dawn  and  dusk  sides  of  the  auroral  oval  correspond  to  the 
same  peaks  in  the  far  plasma  sheet  at  distance  of  about  150  Re  where  the  plasma  flow  of  high  velocity  is  observed. 
The  calculated  potential  drop  across  the  polar  cap  is  equal  to  100  kV  that  is  twice  greater  then  the  observed 
magnitude.  This  confirms  an  assumption  that  a  resistance  to  the  field-aligned  currents  in  the  magnetosphere  should 
be  taken  into  account. 
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PROPAGATION  OF  SLOW  MHD  WAVES  ALONG  THE  DIPOLE  MAGNETIC  TUBES 

N.V.  Erkaev  and  V.A.  Shaidurov 

Institute  of  Computational  Modelling  SB  RAS,  Krasnoyarsk,  Russia 
erkaev@icm.  krasn.  ru 

Variations  of  plasma  pressure  in  a  magnetic  flux  tube  can  produce  MHD  waves  evolving  into  shocks.  In  the  case 
of  low  plasma  beta,  the  plasma  pressure  pulses  in  the  magnetic  flux  tube  generates  MHD  slow  shocks  propagating 
along  the  tube.  In  the  case  of  converging  magnetic  field  lines,  like  in  a  dipole  magnetic  field,  the  cross  section  of  a 
magnetic  flux  tube  decreases  enormously  with  increasing  magnetic  field  strength.  In  such  a  case,  the  propagation  of 
MHD  waves  along  the  magnetic  flux  tubes  is  rather  different  from  that  in  the  case  of  uniform  magnetic  field.  The 
propagation  of  MHD  slow  shocks  is  studied  numerically  using  ideal  MHD  equations  in  an  approximation  suitable  for 
a  thin  magnetic  flux  tube.  In  this  approximation,  the  total  pressure  (sum  of  magnetic  and  plasma  pressures),  is  a 
known  function  of  the  distance  along  the  tube.  Numerical  method  used  for  calculations  is  based  on  a  conservative 
finite  difference  numerical  scheme  in  material  coordinates.  The  result  obtained  in  the  numerical  study  show  that  the 
intensity  of  the  slow  shock  increases  very  much  while  the  shock  is  propagating  along  the  narrowing  magnetic  flux 
tube  towards  a  region  of  a  strong  magnetic  field. 
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INFLUENCE  OF  CURVATURE  AND  THICKNESS  OF  MAGNETOPAUSE  ON  ITS  INSTABILITY 

I.L.  Archoukova  and  N.V.  Erkaev 

Institute  of  Computational  Modelling  SB  RAS,  Krasnoyarsk,  Russia 
erkaev@icm.krasn.ru 

Magnetospheric  boundary  (magnetopause)  flowed  by  solar  wind  plasma  is  considered  to  be  a  thin  layer  with 
constant  thickness  and  curvature  radius.  The  plasma  parameters  and  the  magnetic  field  are  assumed  to  obey  the  ideal 
incompressible  magnetohydrodynamics.  A  Fourier  analysis  is  used  to  calculate  small  perturbations  of  magnetic  field 
and  plasma  parameters  near  the  magnetopause  in  a  linear  approximation.  The  instability  growth  rate  is  obtained  as  a 
function  of  the  magnetopause  thickness,  curvature  radius,  velocity  and  magnetic  field  vectors  given  on  the  both  sides 
of  the  magnetopause.  The  resulting  instability  is  a  combination  of  interchange  and  Kelvin-Helmholtz  instabilities  of 
the  magnetospheric  boundary.  For  a  fixed  plasma  velocity,  the  instability  is  the  strongest  in  a  case  of  anti-parallel 
magnetic  fields  at  the  magnetopause.  The  instability  decreases  if  the  magnetosheath  magnetic  field  deviates  from  the 
direction  anti-parallel  to  the  geomagnetic  field.  Instability  growth  rate  is  an  increasing  function  of  plasma  velocity 
component  perpendicular  to  the  magnetic  field.  On  the  other  hand,  plasma  flow  along  the  magnetic  field  diminishes 
the  instability  growth  rate.  For  zero  plasma  velocity,  the  instability  growth  rate  is  positive  only  within  a  relatively 
small  angle  interval  for  the  deviation  of  the  magnetosheath  magnetic  field  from  the  anti-geomagnetic  direction.  This 
angle  interval  depends  on  the  curvature  radius  and  inner  structure  of  the  magnetopause. 
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INVESTIGATION  OF  RESPONSE  FUNCTION  OF  EARTH  RADIATION  BELT 
ON  THE  LARGE-SCALE  INCREASE  OF  SOLAR  WIND 

I.V.  Koshlyak 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
space _f@mail.ru 

It  is  known  that  outside  radiation  belt  of  Earth  (ORBE)  reacts  to  large-scale  solar  wind  increase  one  and  the 
same  way.  It  lets  to  hope  for  possibility  of  determination  and  investigation  of  function  response  of  outside 
magnetosphere  to  influence  solar  wind  isolated  large-scale  influences.  Knowing  of  response  function  will  let,  from  the 
scientific  viewpoint,  to  understand  the  nature  of  dynamic  of  sources  and  particle  streams  better  ORBE.  With  this 
goal  excepts  of  precipitation  of  energetic  electrons  ORBE  (to  2  MeV)  from  materials  of  satellite  GOES  (period  from 
1986  to  1995)  has  been  done.  These  events  have  been  compared  with  data  of  solar  wind  (recurrent  streams),  and 
with  data  Kp  and  Dst  indexes  during  the  same  period.  Special  dependence  in  quantity  of  intensity  of  precipitated 
electrons  from  Kp  and  Dst  indexes  has  been  found. 
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RESPONSE  OF  THE  IONOSPHERE  TO  SMALL  AND  LARGE  SOLAR  FLARES  AS  DEDUCED 
USING  DATA  FROM  THE  GLOBAL  GPS  NETWORK 

E.L.  Afraimovich,  A.T.  Altynsev,  V.V.  Grechnev,  and  l.A.  Leonovich 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
lal@iszf.  irk.  ru, 

Presented  are  the  results  derived  from  analyzing  the  response  of  the  ionosphere  to  small  and  large  solar  flares. 
The  analysis  used  technology  of  a  global  detection  of  ionospheric  effects  from  solar  flares  (GLOBDET),  on  the  basis 
of  phase  measurements  of  the  total  electron  content  (TEC)  in  the  ionosphere  using  an  international  GPS  network. 
The  essence  of  the  method  is  that  use  is  made  of  appropriate  filtering  and  a  coherent  processing  of  variations  in  total 
electron  content  (TEC)  in  the  ionosphere  which  is  determined  from  GPS  data,  simultaneously  for  the  entire  set  of 
visible  (over  a  given  time  interval)  GPS  satellites  at  all  stations  used  in  the  analysis.  This  technique  makes  it 
possible  to  detect  the  response  of  the  ionosphere  to  relatively  small  solar  flares  (of  the  order  of  10  7  W/m2  in  the 
range  of  X-rays:  0.5-4  Angstrom  when  the  response  amplitude  on  separate  beams  is  below  the  level  of  background 
fluctuations.  For  large  solar  flares,  the  response  amplitude  of  the  total  electron  content  in  the  ionospheie  depends  on 
the  flare  location  on  the  Sun. 


AIRGLOW  CHARACTERISTICS  OF  ARTIFICIAL  FEATURES  AT  THE  TWILIGHT  TIME 
AT  UPPER-ATMOSPHERIC  HEIGHTS 

G.S.  Kudryashev  and  V.G.  Kovtunenko 

Irkutsk  Military  Aviation  Engineering  Institute,  Irkutsk,  Russia 
avt@iszf.irk.ru 

A  gaseous  mixture  of  pyrotechnic  composition  was  injected  at  140  km  altitude  in  the  AF-10  experiment  on 
September  18,  1985,  within  the  program  on  “Active  Experiments,  and  Anthropogenic  Effects  in  the  Ionosphere”.  The 
objective  of  the  experiment  was  to  measure  airglow  spectra  of  artificial  features  (AF)  carrying  important  information 
about  the  AF  evolution,  the  degree  of  excitation  of  the  AF  components,  and  about  their  interaction  with  the  ionosphere. 
This  experiment  was  distinguished  by  the  fact  that  the  cloud  was  created  in  the  evening  twilight  near  the  boundary  of 
the  illuminated  ionosphere.  The  active  experiment  revealed  a  significant  decrease  in  the  AF  airglow  brightness  0.5-0.6  s 
after  the  injection.  In  the  visible  range,  the  cloud  represents  a  dark  region  about  1  km  in  diameter,  with  a  small  bright 
central  core,  and  a  weak  airglow  crescent  at  the  boundary  of  the  illuminated  zone.  This  effect  is  explained  as  resulting 
from  a  cooling  of  combustion  products  as  they  escape  into  the  ionosphere.  To  explain  the  airglow  time  of  0.5-0.6  s,  it  is 
suggested  that,  in  addition  to  the  injected  mixture  cooling  factor,  a  substantial  role  is  played  by  the  AF  evolution 
dynamics.  In  this  paper  it  is  shown  that  the  0.5-0.6  s  time  interval  is  a  typical  time  of  transition  from  the  initial 
continual  expansion  phase  of  the  gaseous  cloud  to  the  transition  phase  of  free-molecular  flow. 


OBSERVATION  OF  POWERFUL  COHERENT  ECHOES  DURING  JULY  15-16,  2000 
MAJOR  GEOMAGNETIC  STORM 

O.I.  Berngardt,  G.A.  Zherebtsov,  A.P.  Potekhin,  and  B.G.  Shpynev 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
uzel@iszf.  irk.  ru 

High  Solar  activity  at  July  2000  leaded  to  powerful  affection  of  solar  wind  particles  on  magnetosphere  and 
ionosphere.  It  manifested  as  set  of  geomagnetic  disturbances  during  July  13-16.  In  the  time  of  highest  disturbances  when 
electric  field  in  ionosphere  exceed  threshold  30  mV/m,  conditions  are  created  for  two-stream  instability  geneiation. 
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These  instabilities  produce  strong  electron  density  fluctuations,  which  are  registered  by  radar  as  coherent  echoes.  The 
power  of  the  echoes  is  very  sensitive  to  beam  position  geometry.  Angle  to  magnetic  field  lines  must  be  very  close  to 
perpendicular.  In  this  paper  we  consider  the  condition  of  existing  of  such  instability,  and  spatial  region  where  good 
condition  of  echoes  observation  exist  for  Irkutsk  IS  Radar.  Some  examples  of  July  14-15,  2000  echoes  are  analyzed.  ^ 
One  of  the  most  interesting  effects,  well  shown  in  experimental  data,  is  the  modulation  of  echoes  power  with 
period  of  15-20  minutes.  This  period  differ  from  usual  geomagnetic  pulsation.  Using  the  data  from  GPS  satellite 
suggest  global  feature  of  the  pulsation.  Their  period  changes  in  different  phase  of  the  storm,  that  probably  caused  by 
changing  magnetosphere-ionosphere  structure. 


ON  KINETIC  THEORY  OF  THE  ION-ACOUSTIC  INSTABILITY  IN  THE  IONOSPHERIC  E-REGION 

Yu.A.  Sukovatov 

Department  of  Physics,  Altai  State  University,  Barnaul,  Russia 
komarov@phys.  dcn-asu.  ru 

It  is  well-known  that  different  types  of  coherent  radar  backscattering  from  the  ionospheric  E-region  are  caused 
by  the  presence  of  plasma  irregularities.  At  the  E-region  heights  these  irregularities  in  general  are  caused  by  the 
plasma  instabilities.  At  present  time  type  I  events  (phase  velocity  near  the  ion-acoustic  velocity)  are  associated  with 
the  Farley-Buneman  instability.  The  main  problem  in  this  interpretation  is  that  observations  show  that  the  phase 
velocities  of  type  I  events  are  close  to  the  ion-acoustic  velocity  while  from  the  theory  of  the  FBI  it  follows  that  these 
velocities  should  be  close  the  electron  drift  velocity. 

Some  theories  were  proposed  to  explain  transformation  of  dispersion  equation  of  the  Farley-Buneman  waves  to 
the  dispersion  equation  for  the  ion  sound. 

In  this  paper  another  approach  to  the  problem  is  considered.  We  consider  another  instability  of  the  E-region 
plasma  -  the  ion-acoustic  instability,  which  can  directly  generate  the  ion-acoustic  waves. 

Dynamics  of  electrons  is  described  in  the  quasihydrodynamical  approximation,  the  ions  are  described  by  kinetic 
equation.  The  dispersion  equation,  the  growth  rate,  and  the  decrement  of  Landau  damping  are  calculated.  We  discuss 
the  correspondence  of  the  proposed  theory  to  the  observations  of  the  type  I  events. 


ANNUAL  AND  INTERANNUAL  CHANGES  OF  PARAMETERS  SPORADIC  E-REGION 
OF  IONOSPHERE  ABOVE  EAST  SIBERIA  AND  NORTHEAST  OF  RUSSIA 

A.V.  Vinitskii,1  V.V.  Kazantseva,1  V.F.  Petrukhin,2  E.A.  Ponomarev,2  and  N.A.  Sutyrin2 

1 1nstitute  of  Space  Researches  and  Radio  Wave  Propagation,  Paratunka,  Kamchatka,  Russia 

root@ikir.lrus.kamchatka.su 

2 Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
nasut@iszf.  irk.  ru 

The  analysis  of  the  data  about  a  sporadic  E-layer  of  an  ionosphere  for  1979-1989  is  conducted  on  observations  of 
observatories  of  Irkutsk  and  Magadan.  The  features  of  annual  variations  of  the  altitude,  frequency,  probability 
characteristics  Es  in  midday  of  local  time,  and  also  their  change  from  one  year  by  one  year  happen  concordantly  in 
both  items  of  observation.  The  new  mechanism  of  derivation  of  a  sporadic  stratum  of  an  ionosphere  in  outcome 
counter  driving  of  ionospheric  plasma  by  means  of  vertical  convergence  of  streams  of  neutral  gas  is  justified.  The 
quality  standard  of  this  output  is  conducted.  The  heights  of  observation  Es  and  layout  of  maximum  vertical  lapse 
rates  of  a  meridian  wind  are  compared. 

D2-06 

ANOMALOUS  STATE  OF  THE  UPPER  ATMOSPHERE  IN  1984-1985 

A.V.  Vinitskii,1  V.V.  Kazantseva,1  V.D.  Kokourov,2  V.F.  Petrukhin,2  and  N.A.  Sutyrin2 

1 1nstitute  of  Space  Researches  and  Radio  Wave  Propagation,  Paratunka,  Kamchatka,  Russia 

root@ikir.lrus.kamchatka.su 

institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
nasut@iszf.  irk.  ru 

The  anomalous  state  of  the  upper  atmospheric  layers,  recorded  by  ground-based  observing  facilities  in  1984—85, 
is  analyzed  and  discussed. 

It  is  found  that,  following  a  strong  geomagnetic  disturbances  in  October  1984,  the  minimum  effective  heights  of 
the  F2  layer  (h’F2)  decreased  by  15-20  km;  the  effective  heights  (h'Es)  of  a  sporadic  stratum  Es  have  decreased  on 
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15-20  km,  this  period  showed  also  a  long-lasting  velocity  reversal  of  the  prevailing  wind  zonal  component,  and  an 
increase  of  the  velocity  of  the  meridian  component  of  the  prevailing  wind  in  the  lower  ionosphere. 

An  analysis  of  the  ionospheric  data  from  stations  Irkutsk  (104°27’E,  52°10’N)  and  Magadan  (151o01’E, 
60°07’N)  spanning  the  time  interval  from  October  1984  to  August  1985,  suggests  the  electron  density  height 
distribution  in  the  E  and  F  region  did  not  change  its  form  substantially,  but  there  occurred  the  above-mentioned 
shift  in  height. 

The  observed  wind  regime  variations  are  also  explicable  in  terms  of  the  fact  that  for  the  concerned  period, 
information  about  the  dynamic  regime  that  is  obtained  by  the  radio  method,  was  derived  for  the  height  range  with  a 
different  circulation  regime. 

Some  likely  mechanisms  responsible  for  the  anomalous  state  of  the  upper  atmosphere  are  discussed. 


D2-07 

ANALYSIS  OF  STABILITY  OF  TOPSIDE  IONOSPHERE  PLASMA 

M.V.  Tolstikov  and  V.B.  Ivanov 

Irkutsk  State  University,  Irkutsk,  Russia 
ivb@ivb.baikal.ru 

Stability  of  the  topside  ionosphere  plasma  with  respect  to  the  evolution  of  initial  perturbations  of  concentration 
has  been  investigated  theoretically.  In  contradistinction  to  the  publication1  where  the  preliminary  results  of  such 
investigation  have  been  found  using  the  numerical  methods  the  presented  data  have  been  obtained  based  on  the 
approximated  analytical  solution  of  the  equations  describing  the  dynamics  of  perturbations  of  plasma  density.  The 
analysis  has  been  carried  out  based  on  the  method  of  dispersion  equation  of  investigation  of  plasma  stability  and 
using  the  approximation  of  geometrical  optics  to  consider  the  propagation  of  quasi-wave  perturbations.  Such 
approaches  allow  us  to  reveal  a  physical  reason  of  the  instability  owing  to  the  divergence  of  the  vertical  velocity  of 
background  plasma.  Moreover,  the  conditions  for  which  the  considered  phenomenon  can  occur:  the  night  ionosphere 
of  the  middle  and  temperately  high  latitudes  at  the  altitudes  which  are  more  then  500  km  have  been  determined. 
Exactly  in  this  case  the  velocity  divergence  has  a  necessary  sign.  Instability  must  be  revealed  as  the  area  of 
intensified  fluctuations  of  the  plasma  concentration  with  typical  vertical  scales  of  the  order  of  tens  kilometers  and 
typical  times  of  the  order  of  tens  seconds. 

1.  V.B. Ivanov  and  V.M. Polyakov,  Evolution  of  wave  perturbations  in  the  upper  ionosphere.  Part  II.  Izvestiya 
VUZov,  Radiofizika,  41,  No.  9,  1086  (1998). 
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INHOMOGENEOUS  STRUCTURE  OF  THE  HIGH-LATITUDE  IONOSPHERE 
AS  OBSERVED  AT  NORILSK 

Yu.V.  Lipko 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
lipko@iszf.  irk.  ru 

In  March  and  August-September  1995,  February  1996,  and  in  March-April  1998,  observations  of  the 
inhomogeneous  structure  of  the  high-latitude  ionosphere  were  carried  out  at  Norilsk  (geomagnetic  latitude  and 
longitude  are  64.2  and  160.4,  and  L  =  5.3). 

Small-scale  irregularities  (with  the  lifetime  of  several  seconds,  and  the  spatial  scale  less  than  5-7  km),  and 
medium-size  wave  irregularities  (with  the  period  of  10-50  min,  and  the  horizontal  size  of  tens  and  hundreds  of 
kilometers)  of  the  ionospheric  F  layer  were  investigated  under  different  geophysical  conditions.  A  total  of  300  hours 
of  observations  was  recorded,  including  250  reflections  from  the  F2  layer,  and  the  other  reflections  from  the  sporadic 
E  layer. 

The  following  results  were  obtained: 

1.  The  propagation  directions  and  velocities  of  small-  and  medium-scale  irregularities  are  different.  Medium- 
scale  irregularities  travel  predominantly  in  a  southward  direction  with  velocities  of  40-100  m/s.  The  prevailing 
direction  of  small-scale  irregularities  is  eastward  and  westward,,  and  their  velocities  lie  in  the  range  of  from  100  to 
200  m/s. 

2.  For  the  Norilsk  region,  for  each  season  we  obtained  a  diurnal  variation  of  averaged  parameters  of  ionospheric 
irregularities  of  the  frequency;  Doppler  shift;  of  the  width  of  the  Doppler  spectrum;  propagation  directions  and 
velocities  of  medium-scale  wave  irregularities;  of  the  zenith  angle;  and  of  the  anisotropy  and  lifetime  of  small-scale 
irregularities. 
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3.  A  dependence  of  medium-scale  irregularity  parameters  on  geomagnetic  activity  was  obtained.  Auroral  activity 
has  a  significant  effect  on  the  frequency  Doppler  shift,  the  width  of  the  Doppler  spectrum,  the  zenith  angle,  and  on 
the  propagation  velocity  of  medium-scale  irregularities. 

4.  The  conclusions  drawn  on  the  basis  of  the  observations  from  the  1970s  that  auroral  activity  influences  the 
drift  of  small-scale  ionospheric  irregularities,  specifically  the  1.5-2-fold  increase  of  the  velocity  during  the  substorm, 
were  confirmed. 


D2-09 

VARIATION  OF  SPECTRUM  OF  IONOSPHERIC  INHOMOGENEITIES  DURING  SOLAR  ECLIPSE 

I.N.  Poddelsky 

Institute  of  Cosmophysical  Researches  and  Radio  Wave  Propagation  FEB  RAS,  Stecolny,  Magadan,  Russia 

uaoibt@mailru.  com 

In  this  investigation  here  are  given  the  evidences  of  satellite’s  radio  signal  scintillations  during  the  solar  eclipse, 
March  18,  1988.  The  solar  eclipse  began  at  12.58  and  terminated  at  14.53,  local  time.  At  the  point  of  observation  the 
Sun’s  disk  was  registered  to  be  covered  up  to  47%. 

Study  of  fluctuations  spectrum  of  satellite's  radio  signal  during  solar  eclipse  shows  that  law  of  decrease  of 
spectral  density  close  to  sedate  with  the  index  of  degree  changing  from  2.5  (before  the  eclipse)  to  4-5  (in  the  initial 
phase)  with  the  separation  of  maximum  of  spectrum  in  the  field  of  scales  4-5  km.  On  the  measure  of  increasing  an 
area  of  closing  a  disk  of  Sun  occurs  a  reduction  of  factor  degrees  with  simultaneous  “erosion"  of  maximum  and 
increase  “broken”  spectrum.  Through  certain  time  after  solar  eclipse  (order  several  hours)  is  installed  a  regular 
average  daily  type  of  spectrum  typical  for  a  given  time  of  the  day  and  value  of  geomagnetic  activity. 

Thereby  possible  to  expect  that  on  heights  of  layer  F2  at  a  period  of  the  solar  eclipse  it  is  come  up  for  the  initial 
phase  and  disappeared  (after  the  maximum  phase)  additional  lumpy  structures  (with  scales  of  units  and  groups  of  ten 
of  kilometres)  which  have  the  time  of  life  15-20  minutes. 

Data  of  study  give  the  basis  to  consider  that  changing  an  electronic  concentration  during  solar  eclipse  is 
stipulate  not  only  by  reducing  of  processes  ionisation,  as  well  as  by  variations  of  concentrations  of  main  molecular 
component,  but  in  the  same  way  changing  a  dynamic  mode  of  ionosphere.  Besides,  in  the  ionosphere  during  solar 
eclipse  are  to  appear  acoustics-gravitational  waves  in  analogy  with  motion  of  solar  terminator.  Appearance  of  these 
waves  is  accompanied  by  transferring  disturbances  of  ionosphere,  that  is  become  in  fluctuations  of  ionosphere  layers 
height  and  in  arising  of  the  small-scale's  inhomogeneities. 
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COMPARISON  OF  THE  DATA  FROM  THE  IRKUTSK  INCOHERENT  SCATTER  RADAR 
WITH  INTERNATIONAL  IONOSPHERIC  MODEL  IRI-95 

A.P.  Potekhin,  O.I.  Berngardt,  A.V.  Zavorin,  B.G.  Shpynev,  and  A.V.  Tashilin 

Institute  of  Solar -Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
uzel@iszf.  irk.  ru 

Beginning  with  year  1997  reliable  ionosphere  parameters  measurements  carried  out  by  Irkutsk’s  Incoherent 
Scatter  Radar  according  the  World  Day  IS  program.  Received  data  are  new  for  practice  of  ionospheric  observation  in 
East-Siberian  sector,  so  it  was  a  good  opportunity  to  make  comparison  of  derived  ionospheric  parameter  with  the 
same  one  from  International  Reference  Ionosphere  model  (IRI-95).  For  this  analysis  we  use  data,  measured  during 
quiet  magnetic  condition  (Kp  <  4)  of  years  1997-2000.  All  experimental  data  were  averaged  over  one  hour  interval  to 
exclude  small-scale  irregularity  from  analyses.  Altitude  interval  was  chosen  from  200  to  500  km.  Comparison  was 
made  for  equinox  and  solstice  periods. 

Results  of  comparison  for  spring,  summer,  and  autumn  seasons  give  good  qualitative  and  quantitative  agreement 
between  IRI-95  and  experiment  both  for  electron  density  Ne,  electron  Tc  and  ion  Tj  temperatures  in  chosen  altitude 
interval.  Maximum  disagreement  was  10-20%  for  temperatures  and  25-30%  for  density.  Analysis  of  these  deviations 
shows,  that  the  main  reason  of  IRI-95  disagreement  is  incorrect  modeling  of  electron  density  dynamic. 

The  more  significant  disagreement  observed  during  winter  solstice  when  electron  density  difference  was  more 
then  50%  and  temperature  disagreement  was  more  then  30%.  It  appears  basically  due  to  forming  at  mid  latitude 
winter  ionosphere  the  night  Nc  maximum,  which  caused  by  interaction  of  conjugate  ionosphere  heating  flow  and  local 
neutral  wind.  In  the  paper,  mechanism  of  creation  of  such  effect  is  described.  The  analysis  shows  that  for  advancing 
IRI-95  model  some  correction  have  to  be  made  to  increase  its  accuracy. 
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INFLUENCE  OF  THE  DYNAMIC  ATMOSPHERE  CONDITIONS  ON  ABSORPTION 
AND  REFLECTION  OF  RADIOWAVES  AND  ON  PROBABILITY  OF  OBSERVATIONS 
OF  THE  E-LAYER  SPORADIC  IONOSPHERE 

V.F.  Petrukhin,  E.A.  Ponomarev,  and  N.A.  Sutyrin 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
uzel@iszf.  irk.  ru 

The  outcomes  of  the  analysis  of  the  data  of  ionospheric  exploration  represented  on  a  sporadic  E-layer  above 
Irkutsk  for  period  1960-96.  Is  shown,  that  the  absolute  probability  of  observations  of  separate  types  of  sporadic  E- 
layer  (for  example,  type- "with")  at  particular  clocks  of  summer  can  reach  100  %.  It  testifies,  on  the  one  hand,  to  the 
particular  mechanism  of  generation  of  discontinuities  of  an  electron  concentration,  with  another  -  about  ideal 
conditions  of  distribution  and  reflection  of  radiowaves  in  this  period.  Is  shown,  that  the  dependences  of  probabilities 
of  observation  E  sporadic  from  heights  of  their  derivation  and  frequencies  of  exploration  have  the  seasonal 
legitimacies,  which  are  defined  not  only  dynamic  characteristics  of  area  of  heights  of  derivation  E  sporadic,  but  also 
physical  properties  (Fresnel  zone,  electron  concentration  of  the  environment  and  its  discontinuities). 
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SEASONAL  VARIABILITY  OF  DIURNAL  VARIATIONS  OF  PROBABILITIES 
OBSERVATIONS  OF  A  SPORADIC  E-LAYERS  OF  AN  IONOSPHERE 
ABOVE  EAST  SIBERIA  IN  A  DEPENDENCE  OF  THE  SOUNDING  FREQUENCY 

V.F.  Petrukhin,  E.A.  Ponomarev,  and  N.A.  Sutyrin 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
uzel@iszf.irk.ru 

The  outcomes  of  the  analysis  of  the  data  of  ionospheric  sounding  on  a  sporadic  E-layer  of  an  ionosphere  above 
Irkutsk  for  1960-96  are  reduced.  Geographical  coordinates  of  the  item  of  measurements  -  (52.47  N,  104.03  E), 
geomagnetic  coordinates  -  (41.06  N,  174.75  E).  Three  seasons  subjected  to  the  analysis:  winter  (November  - 
February),  summer  (May  -  August),  autumn-spring  (March,  April,  September,  October).  Is  shown,  that  the  diurnal 
variations  of  probabilities  of  observation  of  a  sporadic  E-layers  experience  at  the  sounding  frequency  dependence.  It 
is  a  corollary,  on  the  one  hand,  of  immediate  solar  control  (absorption,  change  of  an  electron  concentiation, 
terminator),  with  another  —  outcome  of  operation  of  the  geophysical  factors,  which  influence  creation  of  parameteis 
of  discontinuities  of  an  electron  concentration  and,  therefore,  on  the  sounding  frequency.  In  a  frequency  dependence 
of  exploration  the  diurnal  variations  E  of  a  sporadic  type  "c"  can  be  approximated  by  one  or  two  parabolic  functions. 
The  parameters  of  these  functions  depend  on  a  zenith  angle  of  the  Sun.  For  a  sporadic  stratum  of  a  type  1  of 
probability  of  observation  within  day  have  more  composite  character,  as  apart  from  diurnal  change  of  a  zenith  angle 
of  the  Sun  on  them  the  strong  influence  renders  the  morning  and  evening  terminator. 
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RADIOTOMOGRAPHY  OF  IONOSPHERE  AND  ATMOSPHERE 

V.E.  Kunitsin1  and  E.D.  Tereshchenko2 

Moscow  State  University,  Moscow,  Russia 
vek@esa.phys.msu.su 

2Polar  Geophysics  Institute,  Murmansk,  Russia 

Modern  satellite  systems  and  technique  of  radiosonde  observation  give  a  possibility  to  determine  the  integrals 
over  beams  from  the  refractive  index  of  the  ionosphere  and  atmosphere.  Motion  of  a  transmitter  on  a  satellite  and  a 
set  of  receivers  on  Earth  allow  us  to  obtain  the  series  of  tomography  data.  The  last  years  the  diffeient  tomography 
methods  allowing  us  to  reconstruct  a  spatial  structure  of  physical  media  are  developed  intensively:  the  distributions 
of  electronic  concentration  and  density  of  neutrals  during  the  radiosonde  observation  of  the  ionosphere  and 
magnetosphere;  the  distributions  of  temperature,  density,  pressure,  and  humidity  during  the  radiosonde  observation 
of  the  atmosphere  etc.  Investigations  by  the  method  of  satellite  radiotomography  (RT)  which  are  carried  out  the  last 
years  are  discussed  in  the  paper.  Numerous  experiments  have  been  carried  out  in  Europe,  America,  and  Asia  jointly 
with  the  members  of  a  set  of  foreign  universities  and  research  centers.  Corresponding  navigation  systems  have  been 
used  as  the  sources  of  radiosonde  observation. 

Developed  tomography  methods  allowed  us  both  to  investigate  the  well-known  ionosphere  structures  and  to  find 
a  set  of  new  ones  (quasi-wave  structures,  inclined  dip  of  ionization,  fingerwise  structures,  localized  inhomogeneities 
and  others).  RT  investigations  of  the  ionization  dip  whose  formation  is  connected  with  magnetosphere-ionosphere 
interaction  have  given  an  information  on  variations  of  its  shape.  Reconstructions  of  different  stages  of  formation  of 
the  dip  and  the  quasi-wave  structures  accompanying  to  this  process  have  been  obtained.  RT  reconstructions  of  the 
moving  ionosphere  disturbances  have  given  an  information  on  the  parameters  of  disturbances  and  have  allowed  us  to 
investigate  the  atmosphere-ionosphere  interactions.  RT  investigations  of  a  structure  and  dynamics  of  the  equatorial 
anomaly  have  been  carried  out. 

RT  investigations  of  strong  disturbances  of  the  ionosphere  caused  by  the  anthropogeneous  factors,  in  particular, 
the  perturbations  caused  by  the  rocket  starts,  industrial  explosions,  and  power  short-wavelength  radiation  have  been 
carried  out.  Experiments  to  study  the  nonlinear  interaction  with  the  auroral  ionosphere  of  the  power  radiowaves 
from  the  heating  stand  in  Troms  have  given  an  information  on  both  the  large-scale  disturbances  of  the  background 
ionosphere  and  the  small-scale  structure  of  “spot”  in  area  of  the  heating  up.  RT  sections  of  disturbances  of  the  upper 
atmosphere  which  are  connected  with  the  industrial  explosions  at  the  surface  of  Earth  have  been  obtained.  Several 
events  reflecting  an  interaction  of  geospheres  have  been  recorded. 

Variants  of  the  tomography  investigations  using  different  sources  of  sounding  on  the  base  of  both  the  existing 
satellite  systems  and  the  possible  specialized  satellites  have  been  considered.  General  questions  of  the  tomography 
monitoring  of  near-earth  medium,  different  schemes  of  tomography  sounding,  problems  of  the  uniqueness,  and 
limitations  ‘  and  accuracy  of  tomography  reconstructions  have  been  considered.  Prospects  of  the  creation  of 
tomography  systems  for  the  regional  and  global  monitoring  of  the  near-earth  medium  are  discussed. 

D3-02 

DIAGNOSTICS  OF  IONOSPHERE  INHOMOGENEITIES  BY  THE  METHOD 
OF  VERTICAL  DOPPLER  SOUNDING:  NUMERICAL  EXPERIMENT 

A.V.  Barabanov  and  V.B.  Ivanov 

Irkutsk  State  University,  Irkutsk,  Russia 
ivb@ivb.  baikal.ru 

Technique  to  research  an  inhomogeneous  structure  of  the  ionosphere  with  the  vertical  Doppler  sounding  has 
been  proposed  in  Ref.  1.  The  proposed  calculation  formula  has  been  obtained  using  certain  simplifying  assumptions 
such  as  the  ignoring  of  horizontal  deviations  of  the  radiowave  propagation  path  and  the  ignoring  of  the  vertical 
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displacements  of  reflection  point  in  the  presence  of  random  inhomogeneities  of  the  plasma  concentration.  It  is 
impossible  practically  to  analyze  the  validity  of  such  simplifications  by  some  analytical  methods.  In  this  connection, 
it  has  made  an  attempt  to  perform  such  analysis  based  on  the  mathematical  simulation  of  radiowave  propagation  in  a 
medium  with  random  inhomogeneities  of  the  refractive  index.  In  the  approximation  of  geometry  optics  the 
fluctuations  of  phase  of  radiosignal  reflected  by  the  ionosphere  have  been  calculated.  Exactly  these  chatactei  istics 
can  be  obtained  in  nature  experiment  of  the  vertical  Doppler  sounding.  Possibilities  of  the  proposed  diagnostics  have 
been  estimated  in  the  numerical  experiment.  Quantitative  characteristics  of  random  inhomogeneities,  for  which  the 
calculation  formula  gives  satisfactory  results,  have  been  determined. 

1.  N.T.  Afanas’ev  and  V.B.  Ivanov,  On  a  possibility  to  diagnose  ionosphere  inhomogeneities  by  the  method  of 
vertical  Doppler  sounding.  International  conference  “Physics  of  ionosphere  and  atmosphere  of  Earth”. 
Abstracts.  Irkutsk,  12  (1998). 


D3-03 

RECONSTRUCTING  OF  HIGH-ALTITUDE  PROFILE  OF  ELECTRON  CONCENTRATION 
IN  IONOSPHERE  WITH  USING  SIGNALS  OF  SATELLITE  RADIONAVIGATIONAL  SYSTEMS 

D.A.  Rizshkov  and  V.V.  Chernuhov 

Irkutsk  Military  Aviation  Institute,  Irkutsk,  Russia 
afra@iszf.irk.ru 

A  technique  is  proposed  for  reconstructing  of  parameters  space-time  distributions  of  electronic  concentration  in 
ionosphere,  based  on  a  parametrization  of  the  solution  of  system  of  integral  equations  connecting  measured  delays  of 
navigational  satellites  signals  to  distribution  of  electronic  concentration  along  beams  «navigational  satellite-receiver» 
for  a  network  of  two-frequency  receivers  GPS. 

Results  obtained  are  compared  with  Millstone-Hill  incoherent  scatter  radar  data. 

Estimating  the  accuracy  of  electron  density  reconstructing  through  a  comparison  of  the  results  obtained  with 
experimental  measurements  of  electron  density,  it  was  shown  that  for  all  of  the  time  intervals  under  consideiation 
the  mean  deviation  of  the  reconstructed  values  from  measurements  did  not  exceed  11.9%  for  Nm,  and  22.7%,  for  zrn, 

and  the  standard  deviation  was  7.1%  and  5.2%,  respectively. 

The  proposed  method  can  be  used  to  maintain  the  operation  of  HF  communication  and  detection  and  ranging 
systems,  space  target  tracking  radars,  satellite  navigation  and  geodesy  facilities,  and  of  a  number  of  other  radio 
engineering  systems. 


D3-04 

METHODS  FOR  DESCRIBING  OUTPUT  SIGNALS  OF  THE  CHIRP-SONDE 

M.A.  Davydenko,  O.I.  Berngardt,  N.V.  Ilyin,  S.Ya.  Mikhailov,  and  V.E.  Nosov 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
nosov@iszf.  irk.  ru 

The  effectiveness  of  the  various  radio  engineering  systems  operating  in  the  decametric  range  is  determined  in 
many  respects  by  space-time  variations  the  ionospheric  channel  of  characteristics;  investigations  of  these  vaiiations 
make  wide  use  of  pulsed  ionosondes  which  have  relatively  simple  implementation  but  not  optimal  in  regard  to  their 
noise  immunity  and  resolving  power.  To  obtain  high  quality  information  in  modern  practice  of  exploiting  ionospheric 
channel  requires  a  significant  increase  of  the  radiation  power  of  the  ionosonde,  which  is  extremely  undesirable  and, 
in  many  cases,  unfeasible.  For  that  reason,  ionospheric  research  has  recently  witnessed  the  introduction  of  optimal 
signal  reception  and  processing  methods.  Specifically,  ionospheric  research  is  now  leaning  heavily  on  ionosondes,  in 
which  signal  processing  procedures  are  based  on  the  principle  of  frequency  compression.  Such  ionosondes  has  received 
the  name  chirp-ionosondes.  A  large  number  of  publications  is  devoted  to  the  description  of  the  operation  of  such 
ionosondes.  An  analysis  of  such  publications  showed  that  some  of  them  do  not  give  any  strict  proof,  and  some  of  the 
results  are  in  conflict  with  each  other. 

This  paper  gives  a  detailed  analysis  of  the  various  procedures  for  describing  signals  at  the  chirp-ionosonde 
output,  presents  results  of  their  experimental  verification,  proposes  a  new  method  of  description,  and  offers 
recommendations  for  the  selection  of  the  description  procedure  in  regard  to  practical  tasks  and  for  the  selection  of 
the  main  parameters  of  the  sonde. 
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D3-05 

USE  OF  METHODS  OF  INTEGRAL  REPRESENTATION  FOR  FIELD  MOMENTS  IN  PROBLEMS 
OF  TOMOGRAPHIC  DIAGNOSTICS  OF  EARTH’S  TROPOSPHERE  AND  IONOSPHERE 

A.V.  Kulizhsky,  S.N.  Kolesnik,  and  M.V.  Tinin 

Irkutsk  State  University,  Irkutsk,  Russia 
vmt@api.isu.runnet.ru 

At  present,  in  connection  with  a  rapid  advancement  of  the  GPS  satellite  network,  there  emerged  additional 
opportunities  to  investigate  the  spatial-temporal  structure  of  the  Earth’s  atmosphere.  Very  promising,  in  our  opinion, 
are  the  data  on  amplitude  fluctuations  of  radio  signals  emitted  by  the  GPS  satellites.  A  relative  simplicity  and 
precision  of  the  measuring  equipment,  combined  with  a  physical  interrelation  between  amplitude  fluctuations  and  the 
inhomogeneous  structure  of  the  atmosphere,  render  these  data  a  valuable  source  of  information  about  the  spatial- 
temporal  behavior  of  the  small-scale  component  of  dielectric  permittivity  of  the  atmosphere. 

In  this  connection,  of  high  current  importance  remains  the  problem  of  obtaining  straightforward  formulas  for  the 
fourth  moment  of  the  field  of  the  wave  propagating  in  a  medium  with  inhomogeneities.  Using  rigorous  methods  and 
approaches  to  solving  problems  of  this  kind  is  made  difficult  by  the  unwieldy  character  of  results  bbtained.  At  the  same 
time,  by  using  asymptotic  formulas,  it  will  be  possible  to  employ  (with  a  certain  impairment  of  the  accuracy  of 
resulting  formulas)  numerical  algorithms,  which  are  convenient  for  a  rapid  processing  of  experimental  data. 

This  paper  proposes  to  use  the  method  of  mixed  integral  representations  in  order  to  obtain  asymptotic 
expressions  of  the  fourth  moment  of  the  field  of  the  wave  propagating  in  a  small-scale  medium.  Such  an  approach 
will  make  it  possible  to  take  into  account,  in  a  unified  manner,  the  influence  of  the  large-scale  and  small-scale 
components  of  the  inhomogeneous  structure  of  the  atmosphere  on  intensity  fluctuations. 

Further,  the  paper  discusses  the  possibility  of  using  results  obtained  in  problems  of  diffraction  tomography  of  the 
upper  and  lower  layers  of  the  Earth’s  atmosphere  by  employing  GPS  data  bn  amplitude  fluctuations  of  radio  signals. 

This  work  was  done  with  financial  support  from  the  RFBR,  Grants  No.  00-02-17780  and  No.  00-15-98509. 
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LOW-LATITUDE  IONOSPHERE  DIAGNOSTIC  USING  IONOGRAM 
OF  TRANSEQUATORIAL  HF  PROPAGATION 

V.I.  Kurkin,1  G.V.  Kotovich,1  S.N.Ponomarchuk,1  S.J.  Anderson,2  and  B.D.  Ward2 

institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
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2Defence  Science  Technology  Organization,  Australia 

Low-latitude  ionosphere  is  characterized  by  complex  and  dynamical  structure.  A  diagnostics  opportunity  of  large- 
scale  irregularities  changes  for  low-latitude  ionosphere  using  oblique-incidence  sounding  ionogram  on  transequatorial 
path  Alice  Springs  (Australia)  -  Irkutsk  is  discussed  in  this  paper.  The  experiments  in  March  1996  and  in  August  1998 
are  analyzed.  Last  period  includes  a  solar  eclipse  of  August  22,  1998  near  to  equator.  Using  results  of  numerical 
modeling,  the  interpretation  of  oblique-incidence  sounding  ionogram  was  carried  out.  The  interrelation  of  changes 
recorded  ionogram  due  change  of  low-latitude  ionosphere  is  established  both  in  time  disturbance  similar  a  solar  eclipse 
and  at  day-to-day  ionospheric  variations.  The  occurrence  of  additional  signals  with  the  minimal  delays  at  night  and 
morning  hours  is  caused  by  presence  of  a  sporadic  E-layer  along  a  propagation  path.  Change  of  ionospheric  F-layer  near 
to  equator  such  as  a  stratification  or  the  reduction  of  ionization  in  crest?  of  equatorial  anomaly  results  in  occurrence  of 
additional  signals,  which  delay  lays  between  3F  and  4F  modes.  The  received  results  open  new  diagnostic  opportunities 
for  regions  of  Asian  -  Pacific  longitudinal  sector  poorly  equipped  with  ground  facilities. 

D3-07 

RECONSTRUCTION  OF  E-LAYER  ELECTRON  DENCITY  PROFILE 
FROM  FARADAY  MEASUREMENT  AT  IRKUTSK  IS  RADAR 

B.G.  Shpynev 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
uzel@iszf.irk.ru 

Electron  density  profile  derivation  carried  out  on  Irkutsk  IS  Radar  using  Faraday  rotation  measurement  by 
linearly  polarized  antenna.  Low  altitude  limit  of  measurements  is  165  km  due  to  ground  clutters,  so  it  is  impossible 
to  make  direct  measurements  in  E  layer  region.  To  get  indirect  estimates  of  E  layer  electron  density,  a  new  method  is 
proposed,  using  the  determined  feature  of  Faraday  rotation.  It  means  that  value  of  Faraday1  phase  from  ground  to  low 
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experiment  limit  gives  information  about  total  electron  content  in  this  interval.  Using  this  idea,  the  algorithm  was 
developed  to  derive  electron  density  in  low  ionosphere.  For  calculation  we  use  E  layer  model  as  Chapman  layer  with 
altitude  of  maximum  at  1 10  km  and  half  thick  of  15  km. 

For  testing  the  algorithm,  we  use  experimental  data  during  major  geomagnetic  storm  on  July  15-16,  2000. 
Results  of  calculation  show  good  qualitative  agreement  of  E  layer  parameters  with  the  data  of  Asian  ionosonde, 
which  observed  global  shielding  of  signal  from  F  region.  Electron  density  profiles  at  Irkutsk  also  have  shape,  typical 
for  polar  ionosphere  with  major  E  layer.  This  method  was  also  implemented  to  other  ionospheric  data  and  manifested 
as  good  one  for  qualitative  analyses  low  ionosphere  dynamic. 

Method  may  be  significantly  developed  if  we  will  use  in  the  model  real  critical  frequency  of  E  maximum  and  its 
altitude  from  ionosonde  data,  which  can  be  simply  derived  from  vertical  sounding  ionogram. 


D3-08 

MF  RADAR  SOUNDING  OF  THE  POLAR  MESOSPHERE  IN  SUMMER  1999 

V.D.  Tereshchenko,  E.B.  Vasiliev,  S.M.  Chernyakov,  M.V.  Yakimov,  N.A.  Ovtchinnikov, 

V.A.  Tereshchenko,  and  A.M.  Tarichenko 

Polar  Geophysical  Institute  KSC  RAS,  Murmansk,  Russia 
vladter@pgi.ru 

MF  radar  observations  of  mesospheric  backscatter  were  carried  out  during  summer  1999  at  Tumannyi  (69.0°N, 
35.7°E)  using  the  PGI  radar  of  vertical  radiation.  The  MF  radar  was  operated  with  peak  power  of  -  100  kW,  a 
frequency  -  2.72  MHz,  a  time  resolution  of  1  s,  and  a  range  resolution  of  2.25  km.  The  antenna  array  consisted  of  32 
(4x8)  extended  range  cross-vibrators  with  a  rotating  field  polarization  and  was  suitable  for  transmission  and 
reception  of  radiowaves.  The  beam  width  -  19°  (north-east)  and  30°  (north-west). 

The  observations  indicated  the  presence  of  intensive  radioreflections  from  mesospheric  layers  at  the  altitude 
range  of  74-99  km.  Usually,  these  reflections  look  like  as  2  or  3  of  distinct  layers,  which  located  at  heights  74-82, 
82-89  and  89-99  km.  The  features  of  MF  radioreflections  from  altitudes  between  82-89  km  are  very  similar  to  VHF 
radar  measurements  of  Polar  Mesospheric  Summer  Echoes  (PMSE).  The  distinctive  feature  of  these  observations  was 
a  registration  of  the  sharp  gradients  of  electron  density  at  the  same  heights,  where  reflections  were  more  intensive. 

An  analyse  of  digital  ionograms  in  Loparskaya  (68.6°N,  33.3°E)  have  shown  that  intensive  sporadic  E-layers  are 
observed  during  strong  MF  radar  returns  appearance  from  the  mesopause  region. 


D3-09 

SOLAR-TERRESTRIAL  OPTICS  AS  AN  INFORMATION  BASIS  FOR  MODELLING  AND 
FORECASTING  OF  THE  IONOSPHERIC  AND  SPACE  WEATHER 

S.V.  Avakyan 

Federal  Research  Center  "Vavilov  State  Optical  Institute",  St. Petersburg,  Russia 

avak@soi.spb.su 

Radio  observations  of  the  solar  activity  have  shown  themselves  very  limited  in  presenting  the  real  character  of 
solar  activity  variations.  The  main  point  is  that  they  don't  provide  any  opportunity  for  the  quantitative  evaluation  of 
the  flare  activity  of  Sun.  The  actual  information  can  be  obtained  only  from  the  optical  observations  of  the  solar  disk 
(including  sunspots)  and  also  from  the  X-ray  images  of  the  Sun  provided  during  the  recent  years  by  the  SOHO 
mission.  However  all  these  observations  have  to  be  supplemented  with  the  direct  measurements  of  the  ionizing  flux 
in  X-ray  and  extreme  ultraviolet  spectral  range  under  134  nm  which  is  the  most  geo-effective. 

Till  present  the  permanent  space  monitoring  of  this  radiation  is  fulfilled  performed  only  at  the  edges  of  this 
spectral  range  and  the  main  part  of  the  ionizing  spectrum  of  Sun  -  from  0.8  nm  to  115  (119)  nm  is  not  observed 
though  this  is  the  spectral  range  which  determines  the  condition  of  the  diurnal  E  and  F  regions. 

This  paper  presents  the  results  of  creating1  and  successful  testing2  the  optical  apparatus  for  the  permanent  space 
patrol  of  the  solar  radiation  in  the  full  ionizing  spectral  range  as  well  as  the  prospects  of  the  patrol  realization  in 
Russia.  The  work  is  undertaken  in  the  State  Optical  Institute.  The  results  of  the  space  solar  patrol  measurements  will 
be  used  for  ionospheric  modelling  and  forecasting.  These  tasks  need  presentations  and  quantitative  information 
associated  with  the  following  three  points: 

-  the  magnitude  and  spectral-temporal  distribution  of  particle  fluxes  which  energy  either  partly  or  fully 
dissipate  at  the  atmosphere, 

-  the  processes  of  interaction  of  these  energetic  particles  with  atmospheric  gases, 
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-  the  magnitudes  of  the  degree  of  the  ionization  and  optical  excitation  of  the  upper  atmosphere  and  also  ion  and 
neutral  fragment  composition. 

The  last  point  is  associated  with  the  whole  complex  of  experimental  data  on  the  remote  sensing  and  in  situ 
measurements  of  the  upper  atmosphere.  Obviously  the  data  of  these  measurements  correspond  to  the  current  state  of 
the  space  weather.  The  optical  and  especially  UV  emission  of  the  upper  atmosphere  often  occurs  in  the  resonance  or 
weakly  forbidden  lines  and  bands.  This  gives  a  unique  opportunity  to  determine  the  rate  of  excitation  (and  often  of 
ion  production)  directly  from  the  intensity  of  optical  emission.  Therefore  the  measurements  of  the  intensities  of  the 
upper  atmosphere  optical  emissions  enables  to  determine  the  values  of  exciting  and  ionizing  fluxes.  For  this  purpose 
it  is  only  necessary  to  have  the  information  on  the  probabilities  of  elementary  processes  such  as  ionization  and 
excitation.  The  paper  summarizes  the  results  of  creating  the  data  bases  on  modelling  the  optical  ionospheric  and 
anthropogeneous  phenomena  in  the  upper  atmosphere  of  Earth.  The  data  bases  was  created  in  the  State  Optical 
Institute  and  published  as  handbooks.3’4 
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FEATURES  OF  THE  IONOSPHERE  PARAMETERS  MEASUREMENT 
BY  CORRELATION  PROCESSING  OF  INCOHERENT  SCATTER  SIGNAL 

V.N.  Lysenko,  A.N.  Eryomin,  and  Yu.V.  Cherniak 

Institute  of  Ionosphere  ESM  and  ASU,  Kharkov,  Ukraine 
iion@kpi.  kharkov.ua 

The  sounding  of  the  ionosphere  by  simple  radio-frequency  pulses  with  duration  0.8  ms  in  VHF  range  allow  to 
obtain  incoherent  scatter  (IS)  signal  normalized  correlation  functions  (NCF)  in  the  altitude  range  200...  1500  km  and 
to  calculate  the  ionosphere  plasma  parameters,  such  as  ion  and  electron  temperature,  ion  composition  and  others, 
with  an  acceptable  statistical  error.  However  at  altitudes  from  200  to  700  km  the  height  profiles  of  these  parameters 
will  be  distorted  because  of  sounding  pulse  duration  influence,  scattering  cross-section  change  with  height  and  the 
different  instrumental  factors  influence. 

In  the  presented  report  the  calculation  algorithm  of  the  height  profiles  NCF  is  considered.  Measured  CF  of  IS 
signal  is  subjected  to  height  spline  integration  according  to  a  particular  rule.  The  obtained  values  of  integiated  CF  s 
for  different  heights  are  normalized  to  corresponding  powers.  For  all  values  of  measured  CF  s  the  coefficients  aie 
calculated  at  each  lag.  The  calculated  coefficients  depend  on  duration  of  transmitted  radio-frequency  pulse  of  IS 
radar,  the  shape  of  the  signal  power  profile,  instrumental  parameters  such  as  the  antenna  switch  Restoring 
characteristic  and  others.  The  coefficients  are  used  for  determination  of  the  height  profiles  of  correction  coefficients, 
on  that  normalized  integrated  CF  are  divided.  The  ionosphere  parameters  are  determined  by  finding  minimum  of 
discrepancy  between  resulting  NCF  and  covariance  functions  obtained  from  theoretical  ones.  This  report  presents  the 
results  of  the  checking  of  the  correction  algorithm  by  calculation  of  the  initial  NCF  height  profiles  using  ionosphere 
parameters  obtained  from  IRI-95  and  results  of  data  processing,  obtained  by  the  Kharkov  IS  radar. 
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INVESTIGATIONS  OF  THE  IRKUTSK  INCOHERENT  RADAR  DIRECTIONAL  PATTERN 
BASED  ON  RESULTS  OF  RADIO  ASTRONOMICAL  OBSERVATIONS 

A.V.  Medvedev,  A.V.  Zavorin,  V.P.  Lebedev,  B.I.  Lubyshev,  and  V.E.  Nosov 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
medvedev@iszf.  irk.  ru 

The  Irkutsk  incoherent  scatter  radar  is  a  unique  facility  in  Russia,  and  is  designed  for  geophysical  and  radio¬ 
probing  research  on  the  upper  atmosphere.  The  range  of  scientific  problems  tackled  with  this  radar  is  very  broad. 
Thanks  to  its  huge  potential  and  investigative  capabilities,  the  radar  represents  an  exceptionally  sophisticated 
engineering  facility,  and  a  maximum  possible  knowledge  of  all  its  characteristics  is  necessary  for  carrying  out 
accurate  measurements  of  space  environment  parameters,  and  for  scientific  experiments.  Of  particular  interest  in  this 
respect  is  the  antenna  system  of  the  radar.  This  paper  presents  the  main  design  features  of  the  antenna,  the  technique 
for  investigating  the  directional  pattern  (DP)  from  cosmic  radio  sources,  and  research  results  on  the  DP  from  the 
"Cygnus-A"  radio  source.  Examples  are  given  of  the  typical  errors  of  determining  the  coordinates  of  cosmic  objects 
which  are  caused  by  inaccurate  knowledge  of  the  directivity  pattern.  The  results  obtained  are  useful  for  a  correct 
selection  of  the  IS  radars  operating  modes,  and  for  assessing  its  potential  for  investigating  the  ecological  situation  in 
the  space  environment. 
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SEPARATION  OF  OVERLAPPING  SIGNALS  AT  IONOSPHERIC  WAVE  SOUNDINGS 

K.G.  Ratovsky  and  A.V.  Medvedev 

Institute  of  Solar -Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
rato  vsky@iszf.  i  rk.ru 

The  problem  of  separating  interfering  waves  is  of  interest  in  different  fields  employing  wave  soundings  of  the 
medium.  To  solve  this  problem,  a  variety  of  methods  are  used:  space-diversity  reception  (separation  from  the  arrival 
angle),  Doppler  filtering  (separation  from  the  carrier  frequency  spectrum),  as  well  as  the  separation  of  signals  over 
time  from  the  group  delay.  This  paper  investigates  the  interference  of  impulse  signals.  The  following  model  of  the 
interference  pattern  is  adopted:  the  signal  to  be  analyzed  represents  the  sum  of  two  signals,  each  of  which  is  a  replica 
of  the  emitted  impulse  with  its  own  amplitude,  phase  and  delay.  By  the  separation  is  meant  a  correct  determination 
of  all  parameters  of  the  two  signals.  The  proposed  method  of  solving  this  problem  implies  determining  the  values  of 
parameters  which  ensure  a  minimum  standard  deviation  between  the  reflected  signal  and  its  model  representation.  In 
the  absence  of  noise,  the  algorithm  is  useful  for  separating  the  impulses  with  an  arbitrarily  small  overlapping.  To 
verify  the  validity  of  the  method  in  the  presence  of  noise,  a  numerical  simulation  was  carried  out.  Based  on  this,  we 
plotted  the  dependencies  of  the  error  of  determining  the  signal  parameters  on  the  noise  level,  and  the  delay 
differences  of  interfering  signals.  The  dependencies  were  calculated  for  different  relationships  of  amplitudes  and 
phase  differences  of  the  two  signals.  The  simulation  made  it  possible  to  estimate  the  resolving  power  of  the 
technique,  and  to  compare  it  with  other  methods  of  determining  overlapping  signal  parameters.  In  this  paper  we 
investigate  the  emitted  impulses  of  different  forms,  and  the  simulation  revealed  that  the  form  of  the  emitted  impulse 
has  a  substantial  influence  on  the  methods  resolving  power. 
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USE  OF  OBLIQUE-INCIDENCE  IONOSPHERIC  SOUNDING  DATA 
TO  DETERMINE  ITS  FINE  STRUCTURE 

N.T.  Afanasiev,  A.A.  Zhzhenykh,  M.K.  Ivelskaya,  V.I.  Sazhin,  M.V.  Tinin,  and  V.E.  Unuchkov 

Irkutsk  State  University,  Irkutsk,  Russia 
vm  t@api.  isu.  runnet.  ru 

The  fine  structure  of  the  ionosphere  that  is  caused  by  the  presence  (at  a  regular  background)  of  random  electron 
density  irregularities  with  spatial  scales  from  a  few  kilometers  to  several  tens  of  kilometers,  can  lead  in  particular  to 
the  excess  of  maximum  observable  frequencies  (MOF)  of  communication  along  the  path  over  maximum  usable 
frequencies  (MUF)  corresponding  to  a  “smooth”  ionosphere.  On  the  basis  of  solving  the  inverse  problem,  information 
about  the  excess  of  the  MOF  over  the  MUF  can  be  used  to  specify  the  fine  structure  parameters  of  the  ionosphere. 

We  have  developed  a  technique  for  determining  the  effective  parameters  of  the  fine  structure  with  a  Gaussian 
anisotropic  spectrum  of  irregularities  occupying  the  entire  ionospheric  layer  and  having  the  intensity  proportional  to 
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background  values  of  electron  density.  A  regular  ionosphere  is  specified  by  a  model  updated  to  current  conditions  by 
a  set  of  dedicated  techniques  using  measurements  of  signal  characteristics  from  an  auxiliary  arbitrary  radio  link. 

The  technique  was  tested  using  oblique-incidence  sounding  data  in  a  system  of  mid-latitude  paths.  We  explore 
the  possibility  of  determining,  on  this  basis,  the  periods  of  an  approximate  constancy  of  the  values  of  the  effective 
parameters  of  the  fine  structure,  which  corresponds  to  the  conditions  of  their  consistent  variation. 

This  work  was  done  with  financial  support  of  the  RFBR,  Grants  No.  00-02-17780  and  No.  00-15-98509. 
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IDENTIFICATION  OF  DIRECT  ULTRAVIOLET  RADIATION  IN  MEASUREMENTS 
WITH  THE  SPECTROPHOTOMETER  WITH  A  WIDE  ENTRANCE  APERTURE 

A.Yu.  Shalin  and  A.V.  Mikhalev 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
shalin_a@iszf.  irk.  ru 

The  contribution  from  direct  and  scattered  ultraviolet  radiation  (295-345  nm)  is  estimated  in  measurements 
with  the  spectrophotometer  with  a  fixed  entrance  aperture  (-  32°  in  the  plane  measure).  It  is  shown  that  in  a  certain 
range  of  angular  altitudes  of  the  Sun  and  wavelength  it  is  possible  to  identify  from  the  recorded  signals  the 
component  of  direct  ultraviolet  radiation  (UVR).  The  error  associated  with  the  contribution  of  scattered  UVR  at 
345  nm  wavelength  in  the  range  of  the  Sun’s  altitudes  30-60°  can  be  as  high  as  6-2%,  and,  accordingly,  15-3%  at 
310  nm  wavelength.  The  contribution  of  scattered  radiation  to  the  measured  quantity  becomes  substantial  at 
minimum  solar  altitudes  in  the  short- wavelength  part  of  the  spectral  range. 

The  procedure  of  identifying  direct  UVR  was  applied  in  processing  and  analyzing  the  daily  near-noon  values  of 
UVR  recorded  at  Irkutsk  during  1998-2000.  The  experimental  data  on  the  UVR  annual  variation  amplitude  obtained  at 
Irkutsk  (the  range  of  solar  angular  altitudes  is  -  14-60°)  were  compared  with  calculated  values  of  annual  variation 
amplitudes  of  direct  and  scattered  UVR.  It  is  concluded  that  the  observed  changes  in  recorded  UVR  are  to  a  greater 
extent  correlated  with  changes  in  direct  radiation.  The  proposed  method  of  identifying  direct  UVR  is  intended  for  a 
patrol  monitoring  and  investigation  of  long-lasting  (such  as  interseasonal  and  interannual)  variations  of  UVR. 
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HF  DOPPLER  OBSERVATIONS  DURING  THE  NORTH  STAR  ACTIVE  PLASMA  EXPERIMENT 

K.I.  Gorely,1  N.F.  Blagoveshchenskaya,2  V.V.  Klimenko,3  and  P.V.  Nagorsky* 
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^Scientific  Research  Institute  of  Arctic  and  Antarctica,  Russian  Hydrometeorologic  Committee,  Russia 
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7 Norilsk  Complex  Magneto-Ionospheric  Station,  Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
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4Siberian  Physical-Technical  Institute,  Tomsk  State  University,  Tomsk,  Russia 
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HF  Doppler  measurements  during  the  NORTH  STAR  plasma  injection  experiment  over  Alaska  have  been 
conducted  at  a  7000-km  transpolar  path  under  the  high  auroral  activity.  The  HF  diagnostic  path  is  located  at  a 
distance  about  400  km  from  the  plasma  injection  point  that  is  possibly  more  than  spatial  dimension  of  the  artificially 
disturbed  region  for  experiments  of  this  sort. 

Summarizing  the  experimental  results  from  HF  Doppler  oblique  ionospheric  sounding  during  the  NORTH  STAR 
experiment  one  can  distinguish  the  following: 

-Doppler  effects  produced  by  the  plasma  injection  are  not  clearly  evident,  but  it  is  not  inconceivable  that  this 
injection  affects  on  the  development  of  the  auroral  substorm; 

-the  rocket  intersection  of  the  E  layer  with  the  engine  running,  gives  rise  to  the  ionospheric  modification 
manifesting  itself  as  additional  tracks  on  dynamic  Doppler  spectra; 

-Doppler  data  clearly  show  the  dynamics  if  the  substorm  development  over  Alaska,  whether  it  be  natural  or 
artificial  origin. 
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INFLUENCE  OF  GLOBAL  IRREGULARITIES  OF  IONOSPHERE  ON  THE  DOPPLER  SHIFT 
OF  SEPARATE  MODE  OF  RADIO  LINK  KHABAROVSK  -  IOSHKAR  OLA 

B.A.  Ivanov  and  A.A.  Kolchev 

Mari  State  Technical  University,  Ioshkar  Ola,  Russia 
ivanov@marstu.  mari.  su 

The  new  method  of  simultaneous  measurement  Doppler  shift,  signal  group  delay  and  time  of  stationary  for  each 
mode  of  ionospheric  propagation  of  HF  on  the  basis  of  use  of  periodic  LFM  signal  is  theoretically  proved.  Potential 
resolution  of  this  method  and  a  range  of  Doppler  shift  are  determined. 

This  method  was  applied  at  experimental  diagnostics  of  dynamic  processes  in  the  ionosphere  on  the  radio  link 
Khabarovsk-Ioshkar  Ola.  It  is  established  that  during  global  irregularities  on  this  radio  link  the  basic  contribution 
to  shift  of  frequency  brings  horizontal  moving  tops  of  jumps  of  the  mode  propagation  along  a  radio  link.  Values  the 
Doppler  shift  were  in  a  range  a  minus  1.2-2. 8  Hz,  the  width  of  Doppler  spectrum  -  0.2-0.35  Hz,  and  the  time  of 
stationary  -  10-50  s.  It  is  revealed,  that  the  width  of  Doppler  spectrum  grows,  and  the  time  of  stationary  decreases 
with  growth  of  the  order  of  the  mode. 

Simultaneous  measurement  of  the  Doppler  shift  for  mode  3F2,  4F2,  5F2,  has  allowed  to  estimate  the  speed  of 
moving  of  global  irregularities  along  a  radio  link  which  was  equal  to  speed  of  moving  terminator. 

This  work  was  supported  by  the  RFBR  (99-02-17309)  and  the  Ministries  of  Education. 
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ESTIMATION  OF  PARAMETERS  OF  IONOSPHERIC  IRREGULARITIES  ON  THE  BASIS 
OF  DISPERSIVE  CHARACTERISTICS  OF  RADIO  LINKS 
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In  this  paper  results  of  experimental  researches  and  modelling  of  pulse  responses  for  ionospheric  broadband  radio 
links  are  considered.  Researches  of  their  dependence  on  dispersive  properties  of  ionospheric  radio  links  were  carried  out. 

On  the  basis  of  the  carried  out  researches  the  new  method  of  an  estimation  of  parameters  of  ionospheric 
irregularities  under  a  pulse  responses  of  the  ionospheric  radio  links  with  a  band  1  MHz  was  offered.  It  was  shown 
that  at  presence  at  a  dispersive  curve  of  stationary  points  the  pulse  response  has  peaks  on  a  pedestal.  Thus  quantity 
of  peaks  equally  to  number  of  stationary  points  in  a  band  of  the  channel,  and  the  amplitude  and  duration  is  defined 
by  behavior  of  a  dispersive  curve  in  vicinities  of  these  points.  Analytical  expressions  for  an  estimation  of  position, 
heights  and  duration  of  peak  were  received,  and  also  heights  of  a  pedestal  and  the  errors  of  approach  are  appreciated. 
It  is  shown,  that  occurrence  of  stationary  points  on  dispersive  curves  is  caused  by  mesoscale  irregularities.  On  an 
experimental  dispersive  curve  the  parameters  of  irregularities  electronic  concentration  /  -  2-10  km  and 
DN/N  -  0.001-0.0001  were  appreciated. 

This  work  was  supported  by  the  RFBR  (99-02-17309)  and  the  Ministries  of  Education. 
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INFLUENCE  SEASONAL  AND  PERIODIC  VARIATIONS  OF  TERMOSPHERIC  PARAMETERS 
UPON  NIGHT  INTENSITY  OF  ATOMIC  OXYGEN  RED  LINE 

R.A.  Kononov  and  A.V.  Taschilin 
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According  to  observed  data,  night  moving  of  integral  intensity  of  the  upper  atmosphere  in  red  line  630  nm  on 
average  widths  has  a  few  typical  particularities,  such  as  reinforcements  of  phosphorescence  around  midnight  and  in 
before  twilight  periods.  The  appearance  of  these  particularities  and  their  characteristics  depends  on  season,  level  of 
solar  and  geomagnetic  activity.  For  the  reason  studies  of  mechanisms  to  generations  of  observed  variations  of  red  line 
emissions  is  executed  calculation  of  change  of  these  values  on  base  of  models  ionospheric-plasmaspheric  interaction 
for  various  geophysical  agree  (winter,  summer,  Fjo,7  =  70,  150,  200).  Model  takes  into  account  nitric-oxygen  cycle  of 
chemical  reactions,  which  is  main  above  100  km  and  includes  coordinated  a  description  of  ions  (0+,  N+,  H+,  He+, 
02+,  NO+,  N2+),  of  the  temperatures  of  electrons  and  ions,  of  the  photoelectrons  and  of  the  horizontal  neutral  wind. 
Analysis  of  calculations  allows  quantitative  to  value  contribution  of  change  the  neutral  composition,  velocities  winds, 
conditions  of  luminosity  in  process  of  shaping  the  observed  night  emissions  of  atomic  oxygen  in  lines  630  nm. 
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ADAPTIVE  REGIONAL  MODEL  OF  TOTAL  ELECTRON  CONTENT 

V.V.Chernukhov,  A.D.  Bazarzhapov,  and  M.A.  Mezhetov 

Irkutsk  Military  Aviation  Institute,  Irkutsk,  Russia 
afra@iszf.irk.ru 

Adaptive  regional  total  electron  content  space  distribution  model,  based  on  the  data  of  the  IGS  international 
network  of  GPS-stations  is  proposed  in  the  report.  The  method  of  the  spherical  harmonic  analysis  with  the  selection 
of  the  spectrum  of  approximating  harmonic  with  the  greatest  contribution  was  applied  at  creation  of  the  model.  The 
method  essence  consists  in  such  spherical  harmonics  series  spectrum  selection  when  the  harmonics,  with  orthogonal 
projection  exceeding  an  input  data  errors  level  appropriate  number  of  times,  are  used  in  an  approximating  function. 
The  comparative  estimation  of  results  obtained  by  the  least  square  process  and  proposed  method  has  executed.  The 
usage  of  the  least  squares  process  when  solving  the  problem  of  the  spherical  harmonics  analysis  at  reconstructing  the 
space  distribution  of  the  total  electronic  contents  because  of  the  poor  conditionality  of  normal  equations  system, 
results  in  considerable  errors  of  approximating  strongly  dependent  on  selected  the  length  of  series.  The  selection  of 
the  spherical  harmonics  series  spectrum  with  the  greatest  contribution  allows  to  regularize  the  normal  equation 
system  solution  and  to  increase  its  accuracy  and  stability. 

The  model  can  be  used  to  increase  the  accuracy  of  detecting  satellite  radio  navigation  system  users  in  a  relative 
navigation  mode,  at  ionospheric  monitoring  etc. 


D3-20 

INTEGRAL  REPRESENTATION  FOR  THE  FIELD  OF  THE  WAVE  PROPAGATING 
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Irkutsk  State  University,  Irkutsk,  Russia 
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In  a  theoretical  description  of  the  propagation  of  waves  in  randomly  inhomogeneous  media,  various  approximate 
methods  are  extensively  used  to  describe  the  propagation  in  media  with  either  large-scale  or  small-scale  irregularities. 
In  real  conditions,  the  medium  very  often  includes  different-scale  irregularities.  In  this  connection,  of  considerable 
current  importance  becomes  the  problem  of  developing  a  method  for  describing  the  field  of  the  wave  propagating  in  a 
medium  with  different-scale  irregularities.  In  a  paper  (Kravtsov  Yu. A.  and  Tinin  M.V.  “Representation  of  a  wave 
field  in  a  randomly  inhomogeneous  medium  in  the  form  of  the  double  weighted  Fourier  transform”,  Radio  Science, 
35,  No.  6,  1315-1322  (2000)),  such  a  method  was  developed  within  the  small-angle  approximation. 

In  this  paper,  using  the  method  of  the  fifth  parameter  the  wave  equation  is  reduced  to  a  parabolic  equation.  By 
employing  -  when  solving  this  parabolic  equation  -  the  approach  developed  in  the  cited  reference,  we  obtained  an 
integral  representation  for  the  field  of  the  wave  propagating  in  a  medium  with  different-scale  irregularities.  It  was 
shown  that  the  resulting  solution  is  consistent  with  the  geometrical  optics  method,  the  phase  screen  method,  and 
with  the  Born  approximation.  Thus  our  developed  method  makes  it  possible  to  simultaneously  take  into  account  both 
strong  intensity  fluctuations  caused  by  the  presence  of  large-scale  irregularities,  and  different  diffraction  effects 
(backscattering,  for  example)  characteristic  for  the  wave  propagating  in  a  small-scale  medium. 

This  work  was  done  with  financial  support  from  the  RFBR,  Grants  No.  00-02-17780  and  No.  00-15-98509. 
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MEASUREMENT  RESULTS  OF  THE  TEMPERATURE  AND  DENSITY  OF 
NEUTRAL  ATMOSPHERE  AT  HEIGHTS  90-110  km  IN  SUMMER  1999-2000 
USING  ARTIFICIAL  PERIODIC  INHOMOGENEITIES 
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The  results  of  atmosphere  temperature  and  density  measurements  in  summer  1999-2000  at  height  interval  95- 
110  km  are  presented.  The  measurements  were  carried  out  using  artificial  periodic  inhomogeneities  (API)  of 
ionospheric  plasma.1  The  periodic  structure  was  creating  by  Sura  facility.  Short  radio  pulses  during  pauses  between 
switching  on  the  power  transmitters  sounded  the  API.  The  digital  registration  of  the  Bragg  back  scattered  signal 
amplitudes  was  applied  with  height  step  ~  1  km.  At'  this  height  range  the  API  relax  in  a  process  of  an  ambipolar 
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diffusion.  It  is  possible  to  determine  the  atmospheric  parameters  on  a  height  dependence  of  API  relaxation  time,  in 
assumption  of  the  thermal  equilibrium. 

A  height  temperature  and  density  profiles  and  their  temporal  variations  were  obtained.  Time  resolution  was 
equal  about  of  5  minutes.  The  data  were  compared  of  the  measurements,  obtained  ini  autumn  and  winter  of  1990— 
1991.  The  effects  of  a  sunrise  and  sunset  on  these  parameters  were  investigated.  The  measurements  carried  out  during 
the  solar  eclipse  11.08.1999  were  analyzed. 

This  work  is  supported  by  Russian  Foundation  of  Basic  Research  under  Grant  99-05-64464  and  00-05-64695. 

1.  V.V.  Belikovich,  E.A  Benediktov,  N.P.  Goncharov,  and  A.V.  Tolmacheva,  Diagnostics  of  the  ionosphere  and 
neutral  atmosphere  at  E-region  heights  using  artificial  periodic  inhomogeneities.  J.  Atmos.  Sol.  Terr.  Phys., 
59,  No.  18,  2447-2460  (1997). 
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UPPER  ATMOSPHERE  PARAMETERS  MEASUREMENTS 
USING  ARTIFICIAL  PERIODIC  INHOMOGENEITIES 

A.V.  Tolmacheva,  V.V.  Belikovich,  and  N.V.  Bakhmet’eva 

Research  Radio-Physical  Institute,  Nizhny  Novgorod,  Russia 
ariadna@nirfi.sci-nnov.  ru 

The  artificial  periodic  inhomogeneities  (API)  investigations,  which  were  carried  out  in  Research  Radio-Physical 
Institute,  Russia  during  last  twenty-five  years  lead  to  appearance  of  some  methods  of  the  ionosphere  and  atmospheric 
parameter  diagnostics.  These  methods  were  based  on  the  action  on  the  ionosphere  by  the  powerful  standing  wave  for 
creation  of  the  periodic  structures;  sounding  of  the  API  by  the  short  pulses  and  the  registration  of  the  amplitudes  and 
phases  of  Bragg  back  scattered  signals  in  dependence  on  altitude  and  time.  The  analysis  of  these  characteristics  gives 
a  possibility  to  define  some  important  parameters  of  the  ionosphere  plasma  and  atmosphere  including  an  electron 
density,  a  vertical  motion  velocity  in  D-  and  E-regions,  an  electron  and  ion  temperatures  in  the  F-region,  a 
detachment  rate  of  electrons  from  negative  ions  in  the  lower  ionosphere.' 

Methods  of  diagnostics  using  API  have  a  high  time  resolution  (1-2  minutes)  and  can  easy  carry  out  for 
investigation  of  the  D-  and  E-regions,  where  the  amplitude  of  the  inhomogeneities  is  enough  large  one  and  the 
scattered  signals  is  many  greater  then  noise  level.  The  results  of  measurements  using  Sura  facility  and  applying  of 
scattered  signal  digital  registration  with  step  about  of  1  km  in  1999-2000  are  given. 

This  work  is  supported  by  Russian  Foundation  of  Basic  Research  under  Grant  99-05-64464  and  00-05-64695. 

1.  V.V.  Belikovich,  E.A  Benediktov,  N.P.  Goncharov,  and  A.V.  Tolmacheva,  Diagnostics  of  the  ionosphere  and 
neutral  atmosphere  at  E-region  heights  using  artificial  periodic  inhomogeneities.  J.  Atmos.  Sol.  Terr.  Phys., 
59,  No.  18,  2447-2460  (1997). 
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NEW  WAY  TO  SPACE  ERGODICITY  PROBLEM  AT  INCLINED  SOUNDIG  OF  RANDOM- 
INHOMOGENEOUS  REFRACTED  MEDIA 

A.G.  Vologdin,  V.D.  Gusev,  and  L.I.  Prikhodko 

Moscow  State  University,  Moscow,  Russia 
postmast@atmos.phys.  msu.su 

Definition  of  the  space  probability  characteristics  of  the  waves,  which  propagate  in  random-inhomogeneous 
geophysical  media,  is  impossible  without  ergodicity  hypothesis,  because  repetition  of  the  nature  conditions  is  not 
realized. 

At  inclined  incidence  waves  on  plane-layered  random-inhomogeneous  medium  its  proved  the  possibility  to  obtain 
the  space  statistical  phase  characteristics  via  averaging  over  horizontal  straight  line,  instead  of  averaging  over 
volume.  This  presents  new  and  essentially  more  simple  solution  of  the  space  ergodicity  problem.  That  way  permits  to 
found  statistical  characteristics  with  arbitrary  exactitude,  because  there  are  not  limitations  for  increase  of  the  interval 
of  averaging  over  horizontal  line  in  conditions  of  indicated  problem.  One  can  value  indispensable  magnitude  of  the 
space  interval  from  ergodicity  condition’s  fulfillment  with  indispensable  degree  of  exactitude.  Its  important  on 
principle  that  this  averaging  gives  the  possibility  to  study  stochastic  fields  (random  functions  of  space  coordinates) 
without  masking  of  the  regular  properties.  Use  of  new  way  to  ergodicity  permitted  to  show,  that  definition  of  space 
statistical  characteristics  on  the  time  measurements  can  be  implemented  only  in  the  presence  of  irregularities  drift 
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with  constant  velocity.  Therefore,  one  may  count  that  Taylor’s  hypothesis,  which  ties  in  with  hypothesis  of  'frosty’ 
turbulence,  is  proved. 

Application  of  new  solution  of  the  space  ergodicity  problem  permits  essentially  to  simplify  the  reception  and 
working  of  space  nature  measurements  at  wave  sounding  of  various  layers  atmosphere  and  ocean. 
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OPTIMIZATION  OF  IONOSPHERIC  PLASMA  DRIFT  VELOCITY  MEASUREMENT 
BY  INCOHERENT  SCATTER  TECHNIQUE 

L.Ya.  Emelyanov 

Institute  of  Ionosphere  ESM  and  ASU,  Kharkov,  Ukraine 
iion@kpi.  kharkov.  ua 

In  this  paper  the  peculiarities  of  ionospheric  plasma  drift  velocity  measurement  using  the  quadrature  components 
of  the  incoherent  scatter  signal  correlation  function  are  submitted.  The  results  of  modeling  of  influence  of  sounding 
pulse  duration  and  characteristics  of  receiver  filters  on  systematic  error  of  velocity  determination  for  different 
combinations  of  plasma  parameters  (electron  Te,  ion  Tj  temperatures  and  percentage  of  light  ions)  are  presented. 
Theoretical  correlation  functions  of  electron  density  fluctuations  are  used  for  modeling.  Such  modeling  allows  using 
of  receiver  filters  which  are  optimal  for  concrete  conditions  of  measurements  depending  on  altitude  range  and 
geophysical  conditions.  The  methods  of  decrease  of  errors  are  considered  including  the  errors  connected  with  the 
finite  receiver  bandwidth  and  transmitted  pulse  duration,  with  influence  of  possible  signal  phase  change  during  radar 
range  sweep  in  case  of  pulse  sounding. 

It  is  possible  to  decrease  considerably  the  root-mean-square  error  of  measuring  Vd  at  the  upper  ionosphere  and 
to  improve  height  resolution  at  altitudes  of  ionization  peak  for  sounding  by  pulses  with  duration  about  800  mes  due 
to  choice  of  CF  ordinates  R( xk)  with  certain  delays  xk  ,  to  account  of  a  weight  of  each  ordinate,  to  trapezoidal 
smoothing  of  a  concrete  amount  of  CF  samples  on  radar  range  sweep.  The  improvement  of  accuracy  is  also  provided 
with  use  of  the  ratio  of  unnormalized  quadrature  CF  instead  of  their  coefficients  of  correlation  for  calculation  of  V(t. 
Taking  into  account  of  possible  difference  of  quadrature  channels  of  output  receiver  section  is  provided  with 
introduction  of  the  correct  coefficient  that  is  obtained  from  the  values  of  noise  power  on  these  channels  outputs 
averaged  over  large  interval  in  the  end  of  the  radar  range  sweep. 

The  optimization  allows  extending  the  altitude  range  of  the  plasma  drift  velocity  measurement. 
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MAGNETOSPHERIC  DISTURBANCES,  AND  THE  GPS  OPERATION 

E.L.  Afraimovich,  O.S.  Lesyuta,  and  1. 1.  Ushakov 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
afra@iszf.  irk.  ru 

We  have  investigated  a  dependence  of  the  relative  density  of  phase  slips  in  the  GPS  navigation  system  on  the 
disturbance  level  of  the  Earth's  magnetosphere.  The  study  is  based  on  using  Internet-available  selected  data  from  the 
global  GPS  network,  with  the  simultaneously  handled  number  of  receiving  stations  ranging  from  160  to  323.  The 
analysis  used  four  days  from  the  period  1999-2000,  with  the  values  of  the  geomagnetic  field  disturbance  index  Dst 
from  0  to  -  300  nT.  During  strong  magnetic  storms,  the  relative  density  of  phase  slips  on  mid  latitudes  exceeds  the 
one  for  magnetically  quiet  days  by  one-two  orders  of  magnitude  as  a  minimum,  and  reaches  a  few  and  (for  some  of 
the  GPS  satellites)  even  ten  percent  of  the  total  density  of  observations.  Furthermore,  the  level  of  phase  slips  for  the 
GPS  satellites  located  on  the  sunward  side  of  the  Earth  was  by  a  factor  of  5-10  larger  compared  with  the  opposite 
side  of  the  Earth.  The  high  positive  correlation  of  an  increase  in  the  density  of  phase  slips  and  the  intensity  of 
ionospheric  irregularities  during  geomagnetic  disturbances  as  detected  in  this  study  points  to  the  fact  that  the 
increase  is  slips  is  caused  by  the  scattering  of  the  GPS  signal  from  ionospheric  irregularities. 

D4-02 

BACKWARD  SCATTERING  FROM  THE  STRATIFIED-IRREGULAR, 

NONSTATIONARY  IONOSPHERE 

1. 1.  Orlov 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
orlov@iszf.  irk.  ru 

This  paper  addresses  the  backscattering  of  high-frequency  radio  waves  from  the  stratified-irregular, 
nonstationary  ionosphere.  The  electron  density  in  this  case  is  represented  as  two  components.  One  describes  a  regular 
dependence  of  electron  density  on  the  height.  This  component  is  assumed  to  be  stationary.  The  other  component 
describes  the  nonstationary  small-scale  ionospheric  structure  that  is  responsible  for  the  backscattering  of  high- 
frequency  radio  waves. 

The  chief  goal  of  this  paper  is  to  obtain  expressions  for  the  backscattered  signal  in  the  case  of  the  presence  of 
small-scale  nonstationary  irregularities  by  using  the  time  description  of  the  scattering  process.  The  resulting 
expressions  for  signals  at  the  receiver  input  take  into  account  the  contribution  to  the  phase  structure  of  the  signal 
from  the  regular  component  of  the  ionosphere,  while  small-scale  irregularities  are  responsible  for  the  backscattering. 
Results  of  this  research  effort  can  be  used  in  developing  procedures  of  processing  experimental  data  acquired  by  one- 
position  incoherent  scatter  radars. 

D4-03 

SET  OF  TECHNIQUES  FOR  UPDATING  THE  BASIC  MODEL  OF  THE  IONOSPHERIC 
DECAMETRIC  RADIO  CHANNEL  TO  CURRENT  CONDITIONS 

V.I.  Sazhin 

Irkutsk  State  University,  Irkutsk,  Russia 
sazhin@physdep.  isu.  runnet.  ru 

The  basic  model  of  the  radio  channel  combines  the  method  of  characteristics  for  calculating  the  signal 
parameters,  and  the  semi-empirical  model  of  the  ionosphere.  On  the  basis  of  the  estimating  solution  of  the  inverse 
problem,  it  was  possible  to  develop  a  set  of  interrelated  techniques  for  updating  the  input  parameters  of  the  model  to 
current  conditions  from  measured  characteristics  of  the  signal  received  on  reference  radio  links. 
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A  description  of  the  new  updating  techniques  that  complement  those  proposed  previously  is  given.  Presented  is 
the  technique  for  updating  the  effective  form  of  the  electron  density  height  profile  N(h)  in  the  peak  region  from 
measurements  of  signals  from  the  Earth’s  artificial  satellites  of  the  global  positioning  system  (GPS).  An  evaluation 
of  the  updating  efficiency  was  carried  out  for  the  critical  frequency  of  the  ionosphere  from  vertical-incidence 
sounding  data.  By  using,  as  an  auxiliary  path,  radio  links  with  reception  of  signals  from  broadcasting  stations,  a 
technique  was  developed  for  specifying  the  critical  frequency  and  the  height  of  the  ionospheric  maximum,  as  well  as 
the  effective  form  of  the  N(h)  profile  in  the  main  absorbing  ionospheric  D  region  from  measurements  of  parameters  of 
the  angular  spectrum  and  the  signal  field  strength. 

The  fact  that  the  complex  includes  several  techniques  for  specifying  the  values  of  separate  input  parameters  of 
the  model  ensures  the  conduct  of  a  verification  and  consistent  improvement  of  the  correspondence  of  the  model  and 
actual  values  of  the  parameter,  and  improves  the  updating  efficiency.  It  is  shown  that  the  application  of  this  complex 
makes  it  possible  to  considerably  reduce  the  errors  in  describing  by  the  model  the  current  state  of  the  radio  channel. 
The  updated  model  can  be  further  used  in  a  spatial  region  and  a  time  interval  determined  by  corresponding 
correlation  radii  of  the  main  ionospheric  parameters. 

This  work  was  done  with  financial  support  of  the  RFBR,  grant  No.  00-15-98509. 
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ON  ASYMMETRY  OF  DISTRIBUTIONS  OF  REFRACTION  INDEX 
IN  EASTERN  REGIONS  OF  RUSSIA 


N.Ts.  Gomboyev,  A.S.  Batoroyev,  and  V.E.  Munkoyev 

Department  of  Physical  Problems,  Buryatian  Scientific  Center  SB  RAS,  Ulan-Ude,  Russia 
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For  the  first  time  for  a  vast  territories  of  Eastern  Siberia,  the  North  and  Far  East  of  Russia  evaluation  and 
analysis  of  refraction  index  N  of  atmosphere  near  ground  surface  and  its  asymmetry  coefficient  A  have  been 
conducted  according  to  10-year  data  at  29  aerological  stations.  To  know  peculiarities  of  N  distribution  is  necessary 
for  calculation  VHF  paths  -  of  communication  lines,  and  besides  for  more  accurate  and  precise  definition  of 
refraction  model  of  atmosphere.  Let  us  take  asymmetry  weak  (inconsiderate)  at  0  <  |/1|  <  0.25,  moderate  at 
0.25  <  \A\  <  0.5  and  strong  at  \A\  >  0.51.  In  accordance  with  these  criteria  N  distribution  was  typified  depending  on 
A  (Table). 

Tabic 


Reiteration  of  N  distribution  types  depending  on  A  irrelevantly  of  the  time  of  a  day  in  percents 

of  total  number  of  stations  (%) 


Types  of  distribution 

Subtypes  of 
distribution 

i  Seasons  (of  the  year) 

Average 

annual 

!  I 

1  iv  j 

VII 

J _ x _ j 

Normal 

- 

40.9 

51.6 

52 

38.7 

45.8 

Moderate 

2.7 

9.8 

5.7 

12.9 

7.8 

Negative  asymmetrical 

Strong 

5.5 

8.0 

13.2 

10.7 

9.4 

29.1 

17.9 

16.0 

10.7 

18.4 

Positive  asymmetrical 

Strong 

21.8 

13.4 

12.3 

26.9 

18.6 

Three  main  types:  normal,  negative  and  positive  asymmetrical  are  defined.  As  we  see  more  than  half  of  all  cases 
of  N  distribution  are  asymmetrical,  and  reiteration  of  positive  asymmetry  is  twice  more  frequent  than  of  negative 
asymmetry.  There  are  only  46%  of  normal  distribution.  Seasonal  and  diurnal  A  variations  are  not  regular.  It  can  be 
noted  that  large  negative  values  of  A  are  more  frequent  in  summer,  and  large  positive  ones  -  in  winter.  The  centers 
of  cold  (Verkhoyansk,  Oimyakon)  are  the  exceptions  where  large  negative  A  values  are  observed  only  in  winter 
season.  For  coastal  regions  (Nagayeva  Bukhta,  Ayan,  Poronaysk)  larger  negative  asymmetry  in  TV  distribution  is 
(more)  characteristic  not  only  in  summer,  but  also  in  spring  months. 

Thus,  the  results  of  the  work  disprove  the  opinion  of  normal  N  distributions,  which  existed  earlier,  and  show 
the  necessity  to  use  more  complicated  lows  of  distribution  of  random  values  for  their  approximation.  The  paper 
presents  Tables  of  diurnal  and  seasonal  A  values,  the  results  obtained  are  compared  with  asymmetry  of  distributions 
of  the  corresponding  meteorological  parameters. 

1.  N.V.  Kobysheva  and  G.Ya.  Narovlyansky,  Climatological  processing  of  meteorological  information. 

Gidrometeoisdat,  Leningrad,  1978. 
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ON  SIGNAL  STRUCTURE  OF  THE  OVER-THE-HORIZON  SEA  SURFACE  RADAR 

M.V.  Ignatenko  and  M.V.  Tinin 

Irkutsk  State  University,  Irkutsk,  Russia 
vmt@api.  isu.  runnet.  ru 

Obtaining  information  about  the  state  of  the  sea  surface  using  HF  radars  has  been  the  subject  of  intense 
investigations  during  the  past  several  decades.  As  a  result  of  experimental  and  theoretical  research,  it  was  ascertained 
that  the  spectrum  of  the  signal  scattered  by  the  sea  surface  has  two  (and  sometimes  more)  peaks.  These  peaks  appear 
as  a  result  of  the  Bragg  scattering  from  sea  waves  with  the  wavelength  of  about  half  the  sounding  signal  wavelength. 
The  height  of  these  peaks  is  proportional  to  the  height  of  sea  waves. 

Most  theoretical  investigations  made  to  date  have  adopted,  as  the  incident  wave,  a  plane  wave  with  a  certain 
wave  vector.  In  real  conditions,  however,  with  the  finite  beam  width,  the  ionosphere-reflected  beam  of  waves  of  a 
finite  width  is  usually  incident  on  the  scattering  sea  surface,  which  must  be  taken  into  account  when  investigating 
the  form  of  the  spectrum  and  processing  it  by  extracting  information  about  the  sea  surface. 

This  paper  investigates  the  scattering  of  fluctuating  ionospheric  radio  waves  from  the  sea  surface  by  taking  into 
consideration  the  finiteness  of  the  beam  of  the  receive  and  transmit  antennas.  A  numerical  simulation  is  used  to 
investigate  the  influence  of  the  finiteness  of  the  beam  width,  the  time  of  coherent  integration,  and  ionospheric 
irregularities  on  the  structure  of  the  spectrum  of  the  received  signal  of  the  overt-the-horizon  sea  surface  radar. 

This  work  was  done  with  financial  support  from  the  RFBR,  grants  No.  00-02-17780  and  No.  00-15-98509. 
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V.A.  Ivanov,1  N.V.  Ryabova,1  D.V.  Skvortsov,1  I.N.  Poddel'skiy,2  and  S.V. Rozanov2 

1Mari  State  Technical  University,  Ioshkar-Ola,  Russia 
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2Institute  of  Space  Researches  and  Radio  Wave  Propagation  FEB  RAS,  Magadan,  Russia 

Interest  to  research  of  the  top  beam  (Pedersen  mode)  is  caused  by  its  sensitivity  to  regular  and  casual  variations 
of  electronic  concentration  near  to  maximum  of  an  F-layer  in  which  area  the  quasi-critical  beams  are  propagated. 
Measurements  were  carried  out  on  the  Russian  network  oblique  chirp  sounders.  Two  subauroral  radio  links  of  similar 
distances  (5.7  Mm)  are  chosen:  Khabarovsk-Ioshkar  Ola,  Magadan-Ioshkar  Ola.  In  the  report  results  of  researches 
of  daily  variations  of  Afp  Pedersen  (2F2p)  received  during  round-the-clock  supervision  in  November  1998  and  May 
1999.  Correlation  analysis  Afp  and  3  hour  indexes  of  magnetic  activity  Kp  were  carried  out.  It  is  determined,  that  in 
November  there  is  the  significant  correlation  between  Afp  and  Kp.  Correlation  is  pmax  =  0.6  for  radio  link 
Khabarovsk-Ioshkar  Ola  and  pmax  =  0.7  for  a  radio  link  Magadan-Ioshkar  Ola.  In  May  the  correlation  peak  was  not 
found  out.  Correlation  between  Afp  and  Kp  specifies  the  important  role  of  ionospheric  irregularities  in  formation  of 
the  top  beam.  Time  shift  between  maximums  of  correlation  of  two  radio  links  was  -  6  hours.  Synthesis  of  beam 
trajectories  for  model  of  an  ionosphere  of  Standard  Ionospheric  Model-88  has  allowed  to  determine  a  position  of  tops 
of  hopes  and  to  estimate  the  speed  of  moving  of  disturbances  which  appeared  equal  140-100  km/h.  This  work  was 
supported  by  the  Russian  Foundation  for  Basic  Research  (project  No.  99-02-17309)  and  the  Ministries  of  Education. 
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The  application  of  the  IRI  model  in  predicting  the  Maximum  Usable  Frequency  (MUF)  on  paths  of  different 
extent  is  discussed  in  Ref.  1.  Its  implementation  by  PC  software  renders  this  model  attractive  for  forecasting  the 
MUF  both  in  the  long-term  prediction  mode  and  by  adapting  this  model  to  current  conditions.  When  calculating  the 
channel  capacity,  it  is  necessary  to  predict,  in  addition  to  the  MUF,  the  delays  as  well. 

In  this  paper  we  investigate  the  delays  and  the  number  of  rays  at  lower-than-MUF  sounding  frequencies 
obtained  both  in  calculations  of  propagation  characteristics  using  the  IRI  model  and  in  experiment.  It  is  shown  that 
the  radio  ray  trajectories  are  affected  considerably  by  the  lower-lying  ionization.  Under  conditions  of  the  horizontal 
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ionospheric  inhomogeneity,  the  variation  of  the  equal  electron  density  levels  along  the  path  in  the  transition  region 
(from  the  E  to  F  layer)  should  be  taken  into  account  when  calculating  the  ray  trajectory.  An  analysis  is  made  of  the 
state  of  the  ionosphere  obtained  in  the  IRI  model  for  the  transition  hours  when  the  path  traverses  the  solar 
terminator.  It  is  shown  that  with  the  currently  existing  adaptation  scheme  in  the  IRI  model  according  to  vertical- 
incidence  sounding  data,  when  calculating  the  one-hop  propagation  at  frequencies  close  to  the  MUF  the  low  angle 
ray  is  absent  during  the  transition  hours,  whereas  it  is  observed  on  experimental  oblique-incidence  sounding 
ionograms.  The  spatial  distribution  of  electron  density  in  the  IRI  model  is  compared  with  modeling  results  derived 
from  the  Semi-Empirical  Ionospheric  Model  (SEIM)2  under  the  same  adaptation  conditions.  The  criterion  for 
assessing  the  adaptation  capabilities  of  models  is  provided  by  a  comparison  of  calculated  oblique-incidence  ionograms 
with  experimentally  observed  ones  and  analysis  ray  trajectories  at  separate  frequencies.  The  possibility  of 
simultaneously  using  vertical  incidence  and  oblique  incidence  ionograms  in  diagnosing  the  spatial  distribution  of 
electron  density  is  discussed. 

1,  G.V.  Kotovich,  V.I.  Kurkin,  S.Ya.  Michailov,  et  al.  Proceedings  of  ISRP,  Quingdao,  239-242  (1997). 

2.  V.M.  Polyakov,  V.E.  Sukhodolskaya,  M.K.  Ivelskaya,  et  al.  A  Semi-Empirical  Ionospheric  Model.  MGK, 
Moscow,  1986 
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CALCULATION  OF  THE  COMPLEX  REFLECTION  COEFFICIENTS 
AND  FIELD’S  STRUCTURE  IN  INHOMOGENEOUS  ABSORBING  IONOSPHERE 
BY  THREE  -  DIAGONAL  MATRIX  ALGORITHM 


L.I.  Prikhodko,  V.D,  Gusev,  and  A.G.  Vologdin 

Moscow  State  University,  Moskow,  Russia 
postmast@atmos.pkys.msu.su 


The  account  of  the  absorption  of  ionospheric  waves,  due  to  the  losses  caused  by  the  collisions  between  electrons 
and  neutral  particles  and  ions,  is  necessary  in  problem  of  the  ionospheric  propagation.  It  is  known,  that  the  effective 
electron  collision  frequency  changes  with  the  altitude  z.  This  brings  great  difficulties  to  the  resolving  of  the 
boundary  problem  for  wave  equation. 

For  the  common  admission  model  for  the  isotropic  plane-layered  ionosphere  the  complex  permittivity  writes: 


ec  (co,  z)  =  e(co,  z )  +  z(l  -  e(w,  z))  ^ , 


(1) 


where  e(ct>,  z)  and  veff(co,  z)  are  the  profiles  of  the  permittivity  and  the  effective  electron  collision  frequency,  m  - 
frequency  of  radio  sounding. 

For  the  account  of  the  diffraction  effects  and  the  complicated  wave  phenomena  is  necessary  the  precise  solution 
of  the  Helmholtz  equation  for  the  function  (1),  or  the  numerical  modeling  of  the  boundary  problem.  In  the  present 
paper  Three  -  Diagonal  Matrix  Algorithm  (TDMA)  is  used  for  the  calculations  of  the  complex  reflection  coefficients 
and  the  field’s  structure  in  the  inhomogeneous  medium.  By  means  of  numerical  simulation  of  the  indicated  wave 
characteristics  one  may  investigate  as  the  cases  of  partial,  as  that  of  almost  full  wave  reflection  from  the  layer  and 
determine  the  reflection  coefficient  dependence  on  the  frequency. 

For  the  isotropic  plane-layered  ionosphere  and  the  scalar  monochromatic  waves  in  the  case  of  vertical  probing  of 
the  layer  (0  <  z  <  L)  one  can  write  the  Helmholtz  equation  for  the  complex  field  amplitude  E: 

^-^-  +  k2zc(d)lz)E  ~  0  (2) 

dz 

with  the  boundary  conditions  at  the  lower  (z=0)  and  upper  (z=L)  bounds: 

^}&--ik{2-E{0)),  ^&  =  -ikE{L)  (3) 

dz  dz 

From  the  numerical  solution  for  (2),  (3)  one  finds  the  complex  reflection  and  propagation  coefficients  and  the 
field’s  structure.  In  this  paper  these  calculations  are  presented  for  the  parabolic  ionospheric  layer  s  with  the  different 
profiles  of  vcff  from  z. 

Notice,  that  using  this  method,  we  can  consider  the  reflection  from  the  arbitral  profiles  e  and  vcff  because  we 
don't  need  the  fundamental  system  of  solutions  (2). 
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E-03 

INFLUENCE  OF  STRATOSPHERIC  WARMING  ON  THE  PARAMETERS  OF  THE  MIDDLE 

AND  LOW  ATMOSPHERE 

V.V.  Koshelev,  G.A.  Zherebtsov,  N.A.  Abushenko,  S.A.  Tashchilin,  A.V.  Mikhalev,  R.A.  Kononov, 

I.V.  Medvedeva,  A. Yu.  Shalin,  E.L.  Afraimovich,  and  O.S.  Lesuta 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
koshelev@iszf.  irk.  ru 

The  complex  observation  results  of  atmospheric  parameters  are  presented  above  Siberia  territory  during 
November  -  December  of  2000-year  period.  Experiment  research  data  have  been  got  with  the  help  of: 

-  Remote  sensing  of  atmosphere  (space  and  time  distribution  of  temperature  and  total  ozone  content). 

-  Net  of  GPS  stations  (total  content  concentration  electron  and  inhomogeneity  in  ionosphere  structure) 

-  The  plant  for  measurement  of  atmosphere  intensity  emission  on  the  557.7  and  630.0  nm  band. 

-  Photometry  system  for  measurement  spectral  intensity  of  sun  ultraviolet  in  290-340  nm  range. 

According  to  the  results  of  observation  it  is  possible  to  find  out  the  stratospheric  warming  influence  effects  on 
the  parameters  middle  and  low  atmosphere  surely.  The  shortly  consider  the  bottom  of  interaction. 


E-04 

ACTIVE  RADIATION  ATMOSPHERIC  CONSTITUENTS  IN  THE  ATMOSPHERIC  DEPTH 

OVER  CENTRAL  EURASIA 

V.N.  Aref'ev,1  F.V.  Kashin,1  and  V.K.  Semyonov2 
1 1nstitute  of  Experimental  Meteorology,  SPA  ''Typhoon'',  Obninsk,  Russia 
las@iem.obninsk.ru 

2Kyrgyz  State  National  University,  Kyrgyzstan 
svk@it.kg 

An  analysis  of  15-20-year  measurement  results  of  water  vapor,  ozone,  nitrogen  dioxide  total  contents,  height- 
averaged  carbon  dioxide  concentration  and  atmospheric  spectral  transparency  (AST)  in  the  visible  wavelength  range 
was  made  by  the  up-to-date  methods  of  mathematical  statistics. 

The  character  and  several  causes  of  variations  of  radiation-active  atmospheric  constituents  (water  vapor,  carbon 
dioxide,  ozone,  nitrogen  dioxide  and  aerosol)  in  a  scantly  explored  central  part  of  the  Eurasian  continent  are  studied. 
It  has  been  stated  that  the  paired  coefficients  of  the  linear  correlation  characterize  in  main  the  extent  of  coincidence 
of  seasonal  variations  extreme  times.  The  linear  trends  are  determined:  a  positive  one  for  water  vapor  (1.1  ±  0.6), 
carbon  dioxide  (0.56  ±  0.18),  nitrogen  dioxide  (0.26  ±  0.03),  AST  (0.55  -  0.36  ±  0.06)  and  a  negative  one  for  ozone 
(0.40  ±  0.09)%  per  year.  During  the  observation  period  an  average  annual  total  content  of  water  vapor  increased  by 
about  21%  (0.235  g/cm2),  of  nitrogen  dioxide  by  about  9.8%,  a  carbon  dioxide  concentration  increased  by  about 
13%  (43.5  ppm)  and  ozone  content  decreased  by  about  7%  (24  D.U.). 

Periodic  oscillations  of  different  duration  have  been  revealed.  All  the  atmospheric  constituents  studied  have 
harmonics  of  6  and  12  months  connected  with  seasonal  variations.  Quasi-biennial  (21-27  months)  oscillations 
connected  with  the  stratospheric  circulation  are  explicitly  traced  in  the  stratospheric  components  (ozone  and  nitrogen 
dioxide).  A  weak  quasi-biennial  harmonic  is  found  in  carbon  dioxide,  the  content  of  which  in  the  stratosphere  does 
not  exceed  10%  of  its  value  in  the  whole  atmosphere.  Water  vapor,  carbon  dioxide  and  AST  have  also  quasi-triennial 
(35-37  months)  oscillations.  Harmonics  with  the  periods  of  51-54  months  typical  of  the  El  Nino  phenomenon  were 
registered  for  the  tropospheric  components  —  water  vapor,  carbon  dioxide  and  AST.  Long-period  oscillations 
controlling  considerably  a  year-to-year  variability  are  divided  into  two  groups.  For  nitrogen  dioxide  and  carbon 
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dioxide  these  are  7-year  (81  and  84  months)  harmonics,  their  nature  being  still  unclear.  The  harmonic  for  carbon 
dioxide  is  more  than  the  annual  one.  The  harmonics  with  the  period  of  8.5— 9  years  (102,  106  and  110  months)  are 
peculiar  for  ozone,  AST  and  water  vapor.  The  periods  of  these  harmonics  are  close  to  the  time  interval  between  two 
most  powerful  eruptions  of  the  El  Chichon  and  Pinatubo  volcanic  eruptions  that  had  a  noticeable  impact  on  the 
radiation-active  atmospheric  constituents,  and  close  to  an  11-year  periodicity  of  the  solar  activity. 

From  the  analysis  of  the  experimental  data  it  follows  that  during  1986-1987  all  the  atmospheric  constituents 
measured,  but  AST,  had  some  noticeable  differences  as  compared  with  other  years  of  observations:  water  vapor  and 
nitrogen  dioxide  had  a  sharp  increase  of  contents  and  carbon  dioxide,  in  contrast,  had  a  sharp  decrease  of 
concentration,  ozone  had  a  disturbance  in  a  quasi-biennial  cycle. 

To  describe  the  variations  in  mean  monthly  and  average  annual  values  of  the  atmospheric  constituents  studied 
statistical  models  with  empirical  parameters  obtained  on  the  basis  of  the  experimental  data  were  used. 

The  studies  were  carried  out  under  the  financial  support  of  the  Russian  Foundation  for  Basic  Research  (Grants 
Nos.  99-05-64275  and  00-07-90092)  and  International  Science  and  Technology  Center  (Grant  ISTC  ICR-157-98). 
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STUDY  OF  THE  EFFECT  OF  GRAVITY  WAVE  PROPAGATION 
ON  MINOR  SPECIES  DISTRIBUTION  IN  MIDDLE  ATMOSPHERE 

Jiyao  Xu 

Laboratory  of  Space  Weather,  Center  for  Space  Science  and  Applied  Research, 

Chinese  Academy  of  Sciences,  Beijing,  China. 

The  paper  aims  to  study  the  effect  of  gravity  wave  propagation  on  atmospheric  trace  gas  distributions  in 
mesosphere  and  lower  thermosphere.  Two  models  are  used  in  this  research.  One  is  a  linear  three-dimensional 
photochemical-dynamical  coupling  inertia  gravity  wave  model.  Another  is  a  two-dimensional,  time-dependent, 
nonlinear,  compressible,  diabatic,  nonhydrostatic  photochemical-dynamical  gravity  wave  model.  Important 
photochemical  reactions  in  middle  atmosphere  are  considered  in  these  models.  The  models  include  diabetic  process 
produced  by  photochemistry  and  the  effect  of  gravity  wave  on  atmospheric  chemical  species.  In  the  second  model,  the 
pseudospectral  method  is  used  in  the  horizontal  direction  and  the  finite  difference  approximations  are  used  in  vertical 
direction  a  and  time  t.  And  FICE  method  is  used  to  solve  the  model.  The  calculations  show  that  the  gravity  wave 
propagation  can  induce  large  fluctuations  of  oxygen  compound  and  hydrogen  compound  in  mcsopause  region.  Gravity 
waves  can  change  the  distributions  of  atmospheric  species  in  mesopause  region  where  the  oxygen  compound  has  great 
vertical  gradient.  The  effect  of  gravity  waves  on  the  distributions  of  atmospheric  species  in  night  is  greater  than  that 
in  daytime. 

1.  Jiyao  Xu,  et  al.,  The  loss  of  photochemical  heating  caused  by  gravity  waves  in  the  mesopause  region,  J. 
Atmos.  Solar-Terr.  Phys.,  62,  37-45  (2000). 

2.  Jiyao  Xu,  The  study  of  the  gravity  wave  instability  induced  by  photochemistry  in  summer  polar  mesopause 
region,  Chinese  Science  Bulletin,  45,  No.  3,  267  (2000). 

3.  Jiyao  Xu,  The  Influence  of  Photochemistry  on  Gravity  Waves  in  the  Middle  Atmosphere,  Earth,  Planets  and 
Space,  51,  855  (1999). 

4.  Jiyao  Xu,  A.K.  Smith,  and  G.P.  Brasseur,  The  effects  of  gravity  waves  on  distributions  of  chemically  active 
constituents  in  the  mesopause  region,  J.  Geophys.  Res.,  105,  No.  D21,  26593-26602  (2000). 
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LOWER  THERMOSPHERE  TEMPERATURE  BEHAVIOR  DURING  WINTER 
STRATOSPHERIC  WARMING 

V.M.  Ignat’ev  and  S.V.  Nickolashkin 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
nikolashkin@ikfia.ysn.ru 

The  behavior  of  lower  thermosphere  temperature  is  considered  during  stratosphere  warming  above  Northeast 
Siberia  in  February-March  2000.  The  measurements  of  temperature  were  carried  out  by  the  new  built  Fabry-Perot 
spectrometer  on  a  thermal  broadening  of  emission  557.7  nm  [OI]  in  moonless  periods  on  optical  station  Maimaga 
near  Yakutsk  (63N,  129. 7E).  The  spectrometer  had  the  aperture  of  140  mm,  free  spectral  interval  is  0.0104  nm, 
instrumental  width  -  0.0015  nm.  The  data  on  temperatures  of  stratosphere  at  levels  50,  10  and  2  mb  were  obtained 
from  NOAA  via  the  Internet.  A  minor  type  stratospheric  warming  in  January  -  February  2000  began  on  high 
altitudes  and  it  obviously  covered  large  atmosphere  layer  including  lower  thermosphere,  a  mesosphere  and 
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stratosphere  and  was  spread  downwards  with  decreasing  amplitude  Temperature  of  lower  thermosphere  has  increased 
in  February  approximately  on  40  K  (20%)  in  a  maximum  of  warming  and  was  kept  at  least  up  to  the  end  of  February 
though  warming  to  this  time  already  has  disappeared. 

At  March  2000  the  second  stratosphere  warming  was  began.  It  is  supposed,  that  from  this  moment  the 
penetration  of  planetary  scale  wave  disturbances  in  lower  thermosphere  became  impossible  that  has  resulted  in  its 
monotonic  cooling  at  the  rate  8  K/day  at  absence  of  other  additional  sources  of  a  thermal  energy.  These  outcomes 
allow  us  to  make  a  conclusion  that  the  planetary  scale  wave  disturbances  under  certain  satisfactory  conditions  can  be 
spread  up  to  lower  thermosphere  heights. 


E-07 

RESEARCH  OF  SPATIAL-TEMPORAL  CONNECTIONS  BETWEEN  METEOROLOGICAL  PARAMETERS 
OF  STRATOSPHERE  AND  TOTAL  OZONE  DYNAMICS 

A.  Yu. Belinskaya,  Ed.  S.Kazimirovsky,  and  N.  A.  Abushenko 

Institute  of  Solar -Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
bai@iszf.irk.ru 

Problem  of  the  interrelation  between  the  thermodynamics  of  stratosphere  and  total  ozone  content  (TOC) 
variations  has  been  discussed  for  a  long  time.  However,  both  numeral  models  and  the  results  of  observations  don’t 
permit  to  consider  this  problem  solved.  East-Siberian  region  is  especially  interesting  due  to  its  climatic  conditions 
(center  of  winter  anticyclone)  and  due  to  very  low  TOC  observed  in  some  winters.  The  research  has  been  carried  out 
with  the  used  of  satellite  data  of  the  vertical  sounding  of  atmosphere  by  TOMS  and  TOVS  over  East-Siberian  region. 
Both  TOC  variations  response  to  the  stratospheric  warming  and  the  influence  of  thermodynamic  regime  of  middle 
stratosphere  on  ozone  has  been  considered.  The  results  obtained  witness  about  the  presence  of  the  spatial-temporal 
interconnections  between  the  TOC  variation  and  meteorological  parameters  of  low  and  middle  stratosphere. 


E-08 

ADAPTIVE  FORECASTING  OF  THE  OZONE  LAYER  DYNAMICS 

I.Yu.  Sakash,  V.B.  Kashkin,  and  J.P.  Lankin 

Krasnoyarsk  State  Technical  University,  Krasnoyarsk,  Russia 
lan7@mailru.  com 

_6 

Ozone  is  a  small  atmospheric  admixture,  it  makes  up  only  0.64x10  of  the  entire  atmosphere.  However 
significance  of  ozone  in  atmospheric  processes  is  great  enough  to  causes  large  interest  to  oscillatings  of  its 
concentration,  related  to  processes  of  its  formation  and  breaking  down.  Being  optically  active  gas  ozone  takes  up 
ultraviolet  Sun  radiation  (range  200-300  nm)  in  the  main,  determines  thermal  behavior  of  stratosphere,  essentially 
influences  temperature  stratification  and  prevents  the  entry  of  biologically  active  ultraviolet  radiation  onto  the  Earth 
surface. 

Currently  interest  to  the  problem  of  atmospheric  ozone  has  essentially  increased  in  connection  with  clearing  up 
the  possibility  of  anthropogeneous  influencing  on  its  content.  The  probably  changes  coordinate  with  some  global 
climatic  consequences. 

Ozone  influence  on  the  climate  has  very  complex  nature  because  to  feedback  processes  which  define  heat 
exchange  in  atmosphere  due  to  radiation  transfer,  circulation  and  stirring.  A  detailed  estimation  of  possible  influence 
mechanism  for  ozone  can  be  obtained  as  a  result  of  systematic  observations,  development  and  realization  of  enough 
reliable  physical  and  mathematical  models.  Among  of  the  most  effective  methods  of  adaptive  models  construction  is 
up  to  date  neuroinformatics  methods,1  permitting  modeling  and  creation  of  expert  systems. 

1.  T.F.  Baskanova  and  J.P.  Lankin,  Algorithm  of  selfadaptation  for  neuron  nets  with  search  behavior, 
Information  of  high  schools.  Physics,  6,  49-54  (2000).  (In  Russian) 
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SENSITIVITY  OF  STRATOSPHERE  AND  MESOSPHERE  CLIMATE  TO  OBSERVED 
CHANGES  OF  OZONE  AND  CARBON  DIOXIDE  CONCENTRATION 

E.  M.  Volodin 

Institute  for  Numerical  Mathematics  RAS,  Moscow,  Russia 
volodin@inm.  ras.  ru 

Troposphere-stratosphere-mesosphere  general  circulation  model  climate  is  studied  with  its  sensitivity  to  observed 
increasing  of  carbon  dioxide  everywhere  and  to  decreasing  of  ozone  in  the  stratosphere  and  mesosphere.  The  model  is 
capable  to  reproduce  main  features  of  observed  stratosphere-mesosphere  circulation,  including  reducing  of  easterly 
and  westerly  winds  with  height  in  the  mesosphere  and  colder  summer  upper  mesosphere  than  winter  upper 
mesosphere. 

For  prescribed  increasing  of  carbon  dioxide  by  5%  per  decade  and  decreasing  of  ozone  by  5%  per  decade  in  the 
layer  200-0.003  mb,  model  trend  of  zonal  wind  and  temperature  in  the  stratosphere  in  tropics  and  northern 
hemisphere  midlatitudes  is  not  far  from  that  one  calculated  from  Randel  stratospheric  analyses  for  1979-1996.  In  the 
mesosphere,  model  trend  of  temperature  is  not  far  from  that  one  observed  with  lidar  in  France  in  1979-1991. 

Maximum  cooling  near  4  K  par  decade  occurs  at  60-65  km  height.  The  impact  of  ozone  to  total  model  trend  of 
temperature  in  the  mesosphere  is  2-3  times  greater  than  the  impact  of  carbon  dioxide.  Model  shows  that  changes  of 
ozone  and  carbon  dioxide  induces  significant  increasing  of  relative  humidity  in  the  summer  polar  upper  mesosphere. 


E-10 

RECONSTRUCTION  SPATIALLY-TEMPORARY  DISTRIBUTIONS  OF  METEOROLOGICAL 

FIELDS  ON  OBSERVATIONAL  DATA 

E.G.  Klimova 

Institute  of  Computational  Technologies  SB  RAS,  Novosibirsk,  Russia 
klimova@ict.  nsc.  ru 

The  problem  of  reconstruction  spatially-temporary  distributions  of  meteorological  fields  on  observational  data 
with  the  use  of  forecast  models  of  atmosphere  is  called  the  data  assimilation  problem.  One  of  the  most  perspective 
approaches  to  a  problem  of  the  meteorological  data  assimilation  is  the  application  of  the  Kalman  filter  theory. 
Algorithm  of  a  Kalman  filter  allows  on  sequence  of  observations  for  various  instants  and  forecast  model,  which  is 
considered  as  dynamical  -  stochastic  system  to  receive  an  optimum  evaluation  of  a  state  of  atmosphere  in  a  sense  of  a 
minimum  mean-square  of  an  estimation  error.  A  serious  problem  at  application  of  the  Kalman  filter  algorithm  to 
actual  forecast  models  is  the  high  order  of  the  forecast  errors  covariance  matrixes,  used  in  this  algorithm. 

In  the  report  the  simplified  mathematical  models  of  processes  in  atmosphere  used  for  calculation  of  forecast 
errors  covariance  matrixes  are  considered,  the  properties  of  these  models  are  investigated.  It  is  supposed  that  the 
forecast  implements  with  the  help  of  the  regional  model  based  on  full  equations.  The  results  of  numerical  experiment 
are  presented. 
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THEORETICAL  SIMULATION  OF  FAR  WAVE  ACTION  OF  ANTARCTIC  OZONE  SOURCE  OF 
ATMOSPHERIC  THERMAL  TIDES  ON  THERMOHYDRODYNAMIC  STATE  OF  THE  UPPER  ATMOSPHERE 

OF  NORTHERN  HEMISPHERE 

A. A. Gavrilov,1  A. P. Kapitsa, 2  and  O.V.Kaidalov1 

1 Scientific-Production  Association  “Typhoon",  Obninsk,  Russia 
a _gavrilov@hotmail.com 
2Moscow  State  University,  Moscow,  Russia 

Technology  to  reveal  a  mechanism  of  the  far  wave  action  (teleconnection  in  foreign  publications)  of  anomalous 
changes  of  the  Antarctic  ozone  source  (h  =  15-50  km)  of  atmospheric  thermal  tides  on  thermohydrodynamic  state  of 
the  mesosphere  and  lower  thermosphere  (h  =  80-110  km)  of  Northern  Hemisphere  is  presented.  The  technology  is 
based  on  the  non-steady-state  model  of  tides,  which  is  developed  by  authors  and  takes  into  account  the  large-scale 
variations  of  ozone  content  by  the  latitude  and  longitude  for  the  calculation  of  a  source. 

Numerical  experiments  with  the  developed  model  show  that  the  non-steady-state  tidal  disturbances  initiated  by 
the  Antarctic  ozone  source  of  tides  propagate  nearly  to  horizontal  in  the  meridian  direction  into  the  Northern 
Hemisphere.  After  5-8  twenty-four-hour  periods  they  reach  to  the  high-latitude  lower  thermosphere  of  the  Northern 
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Hemisphere.  It  is  shown  that  the  energy  and  momentum  fluxes  generated  by  the  propagating  tidal  disturbances 
cause  a  change  of  the  background  thermohydrodynamic  state  of  the  polar  mesosphere  and  lower  thermosphere. 

Theoretical  and  experimental  investigations  of  the  correlation  between  the  seasonal  changes  of  the  Antarctic 
ozone  source  of  atmospheric  tides  and  the  variations  of  parameters  of  the  twelve-hour  tidal  wind  in  the  middle- 
latitude  lower  thermosphere  of  the  Northern  Hemisphere  which  are  obtained  with  the  remote  radiophysical  methods 
have  been  carried  out. 


E-12 

DYNAMIC  REGIME  DIAGNOSIS  AT  THE  MESOSPHERIC-THERMOSPHERIC  HEIGHTS 
USING  THE  IONOSPHERIC  AND  GEOMAGNETIC  DATA 

A.B.  Vinitsky 

Institute  of  Cosmophysical  Research  and  Radio  Wave  Propagation  FEB  RAS,  Stecolny,  Magadan,  Russia 

The  mesospheric-lower  thermospheric  heights  are  least  accessible  for  the  direct  experimental  methods  of 
atmospheric  dynamic  research.  It  does  actual  to  use  indirect  methods,  which  allow  to  determine  various 
characteristics  of  dynamical  regime  at  this  heights. 

In  this  investigation  the  methodical  principles  of  dynamical  regime  diagnosis  are  proposed.  They  are  based  on 
the  experimental  relationships  between  ionospheric  D,  Es,  F  regions  and  geomagnetic  characteristics.  The  constructed 
circulation  scheme  at  the  stratospheric-thermospheric  heights  in  the  form  of  space  inclined,  mowing  in  different 
directions,  thin  atmospheric  layers  is  also  used.  This  scheme  was  constructed  on  the  basis  of  existent  experimental 
wind  data  and  agreed  the  dominant  motions  at  different  heights.  Zonal  and  meridian  wind  coupling  at  the  heights 
80-110  km  due  to  this  scheme  gives  the  double  whirl  wind  structure  at  the  hemisphere  and  allows  to  adjust  the  wind 
and  Sq-electric  currents  systems.  The  analysis  of  the  observed  agreeable  variations  of  height,  frequency,  probability 
parameters  of  D,  Es,  F  layers  and  geomagnetic  field  elements,  times  of  their  extreme  daily  value  gives  possibility  to 
estimate  the  deformations  of  space  inclined  wind  structure.  Particularly,  it  is  possible  to  estimate  the  variations  of 
turbopause  level,  vertical  motions  and  thermospheric  neutral  gas  composition. 


E-13 

ACOUSTIC  GRAVITY  WAVES  IN  THE  LOWER  IONOSPHERE:  OBSERVATIONS 
USING  API  TECHNIQUE  AND  THE  THEORETICAL  EVALUATIONS 

N.V.  Bakhmet’eva  and  G.I.  Grigor'ev 

Research  Radio-Physical  Institute,  Nizhny  Novgorod,  Russia 
natali@nirfi.sci-nnov.ru 

Acoustic  gravity  waves  (AGW)  and  their  ionospheric  signature  have  been  studied  for  many  years.  We  presents 
some  results  of  determination  of  AGW  parameters  in  terms  of  measurements  vertical  velocity  V,  temperature  T  and 
density  p  of  neutral  gas  at  the  height  range  90-120  km.  The  measurements  have  been  carried  out  in  1990-1992  near 
Nizhny  Novgorod  (56.15°N,  44.3°E)  using  SURA  heating  facility  by  API  technique.  The  method  bases  on  the 
measurements  of  amplitudes  and  phases  of  back  scattered  signals  from  artificial  periodic  inhomogeneities  (API  or 
ionospheric  arrays)1.  On  base  on  these  values  V,  T  and  p  some  AGW  characteristics  as  vertical  wavelengths,  periods, 
amplitudes  and  phase  velocities  were  determined.  A  spectral  analysis  of  the  time  series  gave  evidence  for  dominant 
periods  in  the  range  of  15  min  and  4  h.  The  vertical  wavelength  varied  from  3  to  20  km.  The  relative  amplitudes  of 
the  T  and  p  variations  amounted  to  3-30%.  It  has  been  supposed  the  quasi-periodic  oscillation  in  the  measured 
atmospheric  parameters  was  caused  by  AGW  propagation.  The  measured  relative  amplitude  is  compared  with 
theoretical  evaluation  for  AGW  based  on  the  dispersion  and  polarization  relations  for  the  linear  AGW  theory2.  The 
comparison  shows  the  experimental  data  agree  well  with  theory  for  short-period  waves.  For  long-period  waves  more 
detail  evaluations  with  allowance  for  vertical  and  horizontal  winds,  nonlinear  wave  interactions  and  use  real  profiles 
of  neutral  temperature  will  be  done. 

The  work  was  supported  by  Russian  Foundation  on  Basic  Research  under  Grant  No.  00-05-64695. 

1.  N.V.  Bakhmet'eva,  V.V.  Belikovich,  E.A.  Benediktov,  V.A.  Bubukina,  and  Yu. A.  Ignat'ev,  Investigation  of 
wave  motions  in  the  lower  ionosphere  by  the  method  of  the  resonance  scattering  of  radio  waves  from  artificial 
periodic  inhomogeneities.  Radiophysics  and  Quantum  Electronics,  40,  No.  3,  196-205  (1997). 

2.  G.I.  Grigor'ev,  Acoustic  gravity  waves  in  the  Earth  atmosphere.  Izvestiya  VUZov.  Radiophysics.  XLII,  No.  1, 
3-25  (1999). 
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E-14 

STUDYING  OF  DYNAMIC  OF  STRATOSPHERIC  WARMING  IN  ASIATIC  REGION 
ON  BASE  SATELLITE  OBSERVATIONS 

V.  V.  Koshelev,  N.  A.  Abushenko,  and  S.A.  Tashchilin 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
koshelev@iszf.  irk.  ru 

The  power  stratospheric  warming  have  been  analyzed  the  bases  on  satellite  data  observation  of  generation, 
development  and  disappearance  of  thermal-pressure  structure  low  and  middle  stratosphere  till  26  November  until  15 
December  2000.  For  studying  have  been  used  data  about  temperature  and  geopotential  values  on  the  standard 
isobaric  levels  10,  20  and  30  GPa  from  TOVS/NOAA.  The  observations  have  been  took  measurements  above  region 
with  coordinates  30-70°  latitude  and  75-140°  longitude  (North  hemisphere).  The  satellite  information  had  been 
received  on  the  station  of  Center  of  Remote  Sensing  (Institute  of  Solar-Terrestrial  Physics  SB  RAS),  twice  of  day 
(04-05  a.m.  and  04-05  p.m.  of  local  time).  The  origin  of  stratospheric  warming  in  beginning  moment  on  level 
10  GPa  have  been  noted  in  low  latitudes  in  this  region  (30-35°  latitude  100-120°  longitude).  The  migration  was 
observated  during  evolution  of  warming  in  meridian  direction  to  north  latitude  65°.  The  temperature  in  center 
warming  zone  on  the  10  GPa  level  exceeded  mean  value  on  20-25  K  in  maximal  phase  of  development  this 
phenomena.  The  shifting  of  base  warming  zone  was  noted  in  the  beginning  on  the  lower  levels  (20  and  30  GPa.)  to 
east  direction  (120-135°  longitude)  and  after  that  northern-west  direction  (55-60°  latitude). 

E-15 

MICROWAVE  ULTRAREFRACTOMETRY  OF  THE  ATMOSPHERE 

R.Z.  Sharipov  and  A.V.  Alekseev 

Pacific  Oceanological  Institute  FEB  RAS,  Vladivostok,  Russia 
avaleks@febras.  marine.su 

The  statistic  data  of  refractive  index  formed  from  long  sets  of  continuous  observations  are  presented  for  the 
electromagnetic  waves  with  10  GHz  frequencies.  The  very  index  is  the  integral  parameter  of  meteorological  state  of 
the  atmosphere.  Its  variations  can  characterize  different  processes  in  the  atmosphere.  The  refractometer  with  the 
active  range  10  GHz  was  used.  The  additional  modification  and  design  were  made  for  the  high  sensitivity  and 
stability.  As  a  result  the  refractive  index  was  detected  with  the  error  not  more  0.05%.  There  are  the  intensive 
oscillations  of  the  refractive  index  with  different  periods  from  the  analyzing  of  the  long  set  data.  As  a  rule  the 
oscillations  are  generated  by  typhoons  and  earthquakes  before  two  or  three  days  of  their  appearance  if  the  amplitude 
of  the  earthquakes  is  approximately  five  or  six  amounts  in  the  Richter  scale.  The  short  period  oscillations  are 
connected  with  the  motion  of  atmospheric  cyclone  fronts  but  the  long  period  ones  can  be  interpreted  as  earthquake 
precursors.  The  identification  of  typhoons  and  their  comparison  with  the  oscillations  of  refractive  index  were  made 
on  the  base  of  the  satellite  maps.  The  long  period  oscillations  were  compared  with  the  data  of  the  National 
Earthquake  Information  Center  (NEIC,  USA). 

The  real  phenomenological  mechanism  is  discussed  for  the  intensive  variations  of  the  refractive  index.  The  very 
mechanism  includes  modulation  of  lithosphere-atmosphere  coupling  by  the  tidal  gravitation  forces.  This  mechanism 
can  be  source  of  the  atmosphere  infrasound  also. 


E-16 

THEOREMS  OF  MATHEMATICAL  PHYSICS  ON  INTERNAL 
AND  SELF  GRAVITATIONAL  INSTABILITY  OF  A  SPHEROIDAL  ATMOSPHERE 

R.V.  Filippov 

Al-Farabi  Kazakh  National  State  University,  Almaty,  Kazakhstan 
filippov_romanv@mail.  ru 

In  the  context  of  widely  discussed  problem  of  experimental  determination  of  small  perturbations  of  gravitational 
potentials  of  different  nature  a  need  for  detailed  description  of  properties  of  the  influence  of  this  kind  of 
perturbations  on  a  spheroidal  atmosphere  in  general  and  on  the  earth’s  atmosphere  in  particular  arises. 

Two  the  following  theorems  were  being  proved. 

1. ”On  self-gravitational  instability  of  a  spheroidal  atmosphere” 

Spheroidal  atmosphere  is  unstable  for  small  perturbations  of  gravitational  potential  of  the  body  that  holds  the 
atmosphere. 

2. ”On  internal  gravitational  instability  of  a  spheroidal  atmosphere” 
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Spheroidal  atmosphere  is  unstable  for  small  variations  of  the  gravity  constant  G. 

It  is  worth  to  notice  that  instability  is  seen  not  in  the  usual  context  but  in  the  meaning  that: 

5p /p  >  8<|) /<j>  and  even  8p/p  »  8<(>/ 4>  in  the  1st  theorem  and 
5p/p>8G/G  and  also  8p/p»8G/G  in  the  2nd. 

1.  V.A.  Filippov,  10th  Russian  Gravitational  conference.  Abstracts,  Moscow,  275,  (1999). 

E-17 

TOWARD  THE  POSSIBILITY  OF  INVESTIGATING  WAVE  PROCESSES 
IN  THE  GROUND  ATMOSPHERE  WITH  A  SOLAR  TELESCOPE 

N.I.  Kobanov 

Institute  of  Solar -Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
kobanov@iszf.  irk.  ru 

When  investigating  the  Sun  with  ground-based  facilities,  any  instabilities  of  the  Earth’s  atmosphere  are 
regarded  as  unavoidable  evil.  Their  effect  can  lead  to  the  distortion  of  observational  data  and  eventually  to  erroneous 
conclusions.  This  is  especially  true  in  regard  to  investigations  of  magnetic  field  and  line-of-sight  velocity  oscillations 
in  helioseismology.  Every  so  often  such  investigations  use  the  telluric  lines  as  reference  ones.  Yet  when  the  accuracy 
of  measurements  exceeds  1-10  m/s,  these  reference  lines  are  no  longer  reliable,  and  they  can  by  themselves  be  the 
source  of  errors.  At  the  Sayan  Solar  Observatory,  investigations  were  carried  out,  which  indicated  the  existence  of 
quasi-periodic  variations  in  the  position  and  form  of  the  telluric  H2O  and  O2  spectral  lines.  The  periods  of  these 
fluctuations  lie  in  the  region  of  the  solar  oscillations  under  investigation,  from  3  to  40  minutes.  This  fact  should  be 
taken  into  consideration  when  using  the  telluric  lines  as  reference  ones.  Measurements  of  this  kind  can  also  be  useful 
in  investigating  wave  processes  in  the  Earth’s  atmosphere. 


E-18 

SIMULATION  OF  PROPAGATION  PATHS  OF  INTERNAL  GRAVITATIONAL  WAVES 
IN  A  MESOSPHERE  AND  LOWER  THERMOSPHERE 

N.K.  Barsukova1  and  N.A.  Sutyrin2 

1 1rkutsk  Military  Air  Engineering  Institute,  Irkutsk,  Russia 
2 Institute  of  Solar -Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
nasut@iszf.  irk.  ru 

The  analysis  of  propagation  paths  IGW  in  a  nonisothermal  anisotropic  atmosphere  in  ray-approximation  is 
conducted.  The  area  of  heights  of  a  mesosphere  and  lower  thermosphere  surveyed,  where  the  approximation  ol  the 
non-viscous  and  low-ionized  plasma  when  the  usable  known  equation  of  a  magnetohydrodynamics  for  travelling  speed 
of  ionospheric  gas  as  unit  is  usable.  For  calculation  of  speed  of  a  background  wind  were  utilized  a  lapse  rate  of 
pressure  and  electron  concentration  on  the  modern  empirical  models.  The  cases  of  penetration,  capture  and  reflection 
IGW  in  dependence  of  geophysical  conditions  surveyed. 


E-19 

SEASONAL  PECULIARITIES  OF  PLANETARY  WAVES  ACTIVITY  AT  OZONE 
IN  THE  MIDDLE  LATITUDES 

G.V.  Vergasova,  E.S.  Kazimirovsky,  and  A. Yu.  Belinskaya 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
vega@iszf.  irk.  ru 

The  characteristics  (periods  and  amplitudes)  of  planetary  waves  (1-30  days)  and  long-term  variations  (>30 
days)  in  the  total  ozone  content  are  investigated  for  the  time  interval  from  1979  to  1992.  The  total  ozone  content 
(TOC)  data  for  third  stations:  Irkutsk  (East  Siberia),  Collm  (Central  Europe)  and  Saskatoon  (Canada),  which  are 
well  spaced  along  the  52°  latitude  circle,  but  have  essentially  different  longitudes,  were  provided  by  TOMS 
(“Nimbus-7”  satellite)  measurements.  The  sliding  multiple  correloperiodogram-analysis  was  applied. 

The  spectrum  of  TOC  oscillations  (their  periods  and  amplitudes)  changed  from  day  to  day,  from  season  to 
season  and  from  year  to  year.  The  periods  of  oscillations  as  well  as  amplitudes  have  very  strongly  changed.  The 
appearance,  the  lifetime  and  the  disappearance  of  the  different  oscillations  are  evident  from  presented  dynamical 
spectrums.  The  considerable  longitudinal  differences  at  the  dynamical  spectrums  were  found:  the  distinct  peaks  of 
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oscillations  (without  considerable  variations  of  their  periods  and  amplitudes  from  day  to  day)  were  observed  for 
Saskatoon.  The  seasonal  peculiarities  of  planetary  waves  at  TOC  variations  in  the  middle  latitudes  consist  in 
different  periods  of  oscillations  for  each  of  seasons. 


E-20 

INTEGRATED  MEASUREMENTS  OF  TOTAL  OZONE,  UV-B  RADIATION, 

AND  N02  IN  BURYATIA 

E.V.  Batueva,1  A.V.  Bazarov,1  M.V. Grishaev, 2  V.V.  Zuev,2  and  S.V.  Smirnov2 

1  Department  of  Physical  Problems,  Buryatian  Scientific  Center  SB  RAS,  Ulan-Ude,  Russia 

root@lrkf.  bsc.  buryatia.  ru 

2 Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
zuev@ldsa.  tomsk.su 

To  determine  the  relationship  between  diurnal  UV-B  flux  and  ozone  measured  simultaneously  in  Istomino 
village  (52.17°N,  106.33°E),  we  performed  integrated  study  of  total  nitrogen  dioxide  (N02)  and  its  vertical 
distribution,  total  ozone,  and  UV-B  flux  using  high-sensitivity,  automated  spectrophotometer  that  provides 
measurements  of  spectra  in  the  290-450  nm  wavelength  range. 

We  used  solar  radiation  scattered  at  zenith  for  N02  and  total  ozone  measurements,  and  solar  radiation  scattered 
from  full  celestial  sphere  for  UV-B  radiation  measurements. 

Simultaneously,  we  measured  total  ozone  using  M-124  filter  ozonometer  No.  029,  designed  by  prof.  Gushchin, 
that  provides  ozone  measurements  in  the  280-346  nm  wavelength  range.  The  total  ozone  measurements  were  made 
every  hour  for  angular  solar  elevations  from  5°  in  zenith  measurements  and  from  20°  in  solar  measurements.  The 
obtained  data  were  then  used  to  calculate  the  diurnally  mean  total  ozone. 

The  work  is  supported  by  INTAS  (through  grant  97-1040). 


E-21 

POSSIBLE  COUPLING  OF  THE  TOTAL  OZONE  CONTENT  VARIATIONS 
WITH  DYNAMICAL  REGIME  IN  THE  LOWER  THERMOSPHERE  DURING  HELIOCYCLE 

G.V.  Vergasova  and  E.S.  Kazimirovsky 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
vega@iszf.  irk.  ru 

The  relationship  between  the  total  ozone  content  (TOC)  at  the  field  of  prevailing  wind  and  semidiurnal  tide 
amplitudes  in  the  lower  thermosphere  above  two  mid-latitude  observatories  Irkutsk  (East  Siberia)  and  Collm 
(Central  Europe),  and  its  variations  from  year  to  year  during  solar  activity  cycle  are  investigated. 

The  character  of  TOC  connection  with  the  prevailing  wind  and  semidiurnal  tide  system  have  undergone  the 
essential  changes  at  transition  period  from  solar  activity  maximum  in  1981  to  minimum  in  1986,  and  again  to 
maximum  in  1991  for  both  observatories.  Near  solar  activity  maximum  (1984-1986)  the  total  ozone  content  has 
decreased  considerably.  The  high  TOC  exists  mainly  under  north-west  winds.  Minimal  TOC  values  were  observed  on 
both  observatories  (Irkutsk  and  Collm)  under  south-east  winds.  The  lower  total  ozone  content  was  observed  under 
high  semidiurnal  amplitudes  in  the  lower  thermosphere. 


E-22 

IRREGULAR  VARIATIONS  OF  GROUND-LEVEL  ULTRAVIOLET  RADIATION 

A.V.  Mikhalev,  M.A.  Chernigovskaya,  and  A. Yu.  Shalin 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
mikhalev@iszf.  irk.  ru 

We  present  and  analyze  the  data  of  daily  observations  of  ground-level  near-noon  ultraviolet  (UV)  radiation  of 
the  Sun  in  the  wavelength  range  295-345  nm  at  Irkutsk  (East  Siberia,  52°N,  104°E)  for  1998-2000. 

The  study  revealed  an  asymmetry  of  the  seasonal  variation  of  UY  radiation  with  respect  to  the  summer  solstice, 
and  its  dependence  on  the  wavelength  in  the  spectral  range  under  consideration.  Irregular  variations  of  ground-level 
UV  radiation,  typical  of  the  region,  were  identified,  which  depend  on  the  season,  and  on  the  selected  spectral  range. 
The  detected  features  of  the  irregular  variations  are  interpreted  in  terms  of  the  existence  of  a  pronounced  annual 
variation  in  total  ozone  content,  the  variation  (during  different  seasons)  of  the  proportion  of  the  contribution  to  the 
attenuation  of  UV  radiation  from  the  Rayleigh  and  aerosol  scattering,  the  absorption  by  ozone,  and  of  the  specific 
climatic  weather  regime  in  East  Siberia. 
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COMPARISON  OF  STRATOSPHERIC  NITROGEN  DIOXIDE  VARIATIONS 
OVER  ZVENIGOROD  AND  TOMSK 

M.V.  Grishaev,1  V.V.  Zuev,1  and  A.S.  Elokhov2 

1  Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
grishaev@iao.ru 

2 Institute  of  Atmospheric  Physics  RAS,  Moscow,  Russia 
aelokhov@mtu-net.  ru 

The  report  presents  the  results  of  analysis  of  observations  of  total  nitrogen  dioxide  and  its  vertical  distribution, 
made  in  Tomsk  since  1996  and  in  Zvenigorod  (Moscow  region)  since  1993.  These  long  time  series  were  compiled 
using  data  of  ground-based  spectrophotometric  measurements.  The  comparison  of  the  two  records  revealed  close 

correlation  between  them.  . 

We  analyze  the  causes  and  factors  responsible  for  periodic  variations  and  trend  observed  in  the  time  behavior  of 
total  nitrogen  dioxide.  For  instance,  in  the  period  of  observations  in  Tomsk,  from  January  1996  to  January  2001,  the 
linear  trend  of  monthly  mean  total  N02  with  account  of  seasonal  variations  was  found  to  be 
(-  4.59  ±  0.24)-1014  mol/cm2  per  year  for  the  twilight  measurements. 

The  work  is  supported  by  the  Russian  Fund  for  Basic  Research  (Grants  99-05-64943  and  00-05-64733). 


VERTICAL  DISTRIBUTION  OF  OZONE  OVER  TOMSK  ACCORDING  TO  LIDAR 
OBSERVATIONS  IN  1996-2001 

S.I.  Dolgii,  S.L.  Bondarenko,  V.V.  Zuev,  A.V.  Nevzorov,  and  S.V.  Smirnov 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
dolgii@iao.ru 

The  report  presents  the  results  of  analysis  of  data  of  lidar  sensing  of  vertical  ozone  distribution,  performed  at 
the  Siberian  Lidar  Station  (56.48°N,  85.05°E),  Tomsk  during  period  1996-2001.  We  compare  ozone  content  in  the 
vertical  column  and  in  the  layers,  calculated  both  from  lidar  and  spectrophotometric  measurement  data.  The 
comparison  revealed  a  high  correlation  between  total  ozone  and  its  content  in  the  lower  stratosphere. 

Also,  we  analyze  the  annual  behavior  of  ozone  content  at  different  altitudes  in  the  stratosphere.  The  calculation 
of  altitudinal  ozone  trend  for  the  observation  period  from  1996  to  2001  shows  that  the  ozone  content  decreases  in  the 
middle  stratosphere  in  the  layer  22-30  km  and  increases  in  the  lower  stratosphere  in  the  layer  14-16  km. 

The  work  is  supported  by  the  Russian  Fund  of  Basic  Research  (Grant  99—05—64943). 
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DUST  IN  THE  STRATOSPHERE  ACCORDING  TO  TWILIGHT 
PHOTOMETRIC  MEASUREMENTS 


N.  Mateshvili,  Yu.  Mateshvili,  G.  Mateshvili,  and  O.  Avsadjanishvili 

Abastumani  Astrophysical  Observatory  Alexander,  Tbilisi,  Republic  of  Georgia 

mates  h@yahoo.  com 

The  twilight  sounding  method  has  been  used  in  Abastumani  Astrophysical  Observatory,  Georgia,  since  1942  on 
purpose  to  monitor  aerosols  in  the  middle  and  upper  atmosphere. 

Prominent  enhancements  of  the  twilight  sky  brightness  were  observed  after  strong  eruptions  of  such  volcanoes  as 
Sent  Helens,  El  Chichon  and  Pinatubo.  The  additional  scattered  light  was  associated  with  a  volcanic  dust  loading  of 
the  atmosphere  in  15  km  to  27  km  altitudinal  range.  The  Pinatubo  dust  of  its  eruption  of  June  1991  appeared  in  the 
stratosphere  over  Abastumani  as  early  as  in  August  1991  and  its  amount  kept  to  increase  until  the  winter  of  1991. 


MIDDLE  ATMOSPHERE  INVESTIGATION  USING  THE  ARTIFICIAL  PERIODIC  INHOMOGENEITIES 

V.V.  Belikovich  and  E.A.  Benediktov 

Research  Radio-Physical  Institute,  Nizhnii  Novgorod,  Russia 
belik@nirfi.sci-nnov.ru 

The  results  of  the  D-region  investigation  using  the  artificial  periodic  inhomogeneities  (API)  were  presented. 
Measurements  were  carried  out  using  Sura  facility  in  1999-2000  by  application  of  scattered  signal  digital  registiation 
with  step  about  of  1  km.  The  height  profiles  of  relaxation  time  and  amplitude  of  the  back  scattered  signals  were 
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measured.  The  interpretation  of  these  data,  based  on  the  model  with  one  negative  ion  02,  is  able  to  obtain  the 

atmospheric  temperature  and  density  height  profiles  at  height  interval  55-80  km  and  the  concentration  of  the  atomic 
oxygen  on  height  about  of  80  km.  The  behavior  of  the  D-region  during  sunrise  and  sunset  by  the  measurements  in 
August  2000  were  analyzed.  The  alternation  of  the  temperature  and  density  on  the  height  100  km  were  obtained.  It  is 
noted  that  many  signals  scattered  on  natural  irregularities,  formed  groups  in  the  thin  layers  were  observed  at  the 
height  interval  85-13  km.  Obviously,  it  is  necessary  to  consider  as  a  weak  sporadic  layers,  which  can  not  be 
registered  by  usual  ionosonde. 

This  work  was  supported  by  Russian  Foundation  of  Basic  Research,  Grant  No.  99-05-64464. 
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THE  VARIATION  OF  VLF-SIGNALS  CHARACTERISTICS  DURING  THE  EARTHQUAKES 

I.N.  Poddelsky 

Institute  of  Cosmophysical  Researches  and  Radio  Wave  Propagation  FEB  RAS,  Stecolny,  Magadan,  Russia 

uaoibt@mailru.  com 

Owing  to  increasing  seismic  threats,  the  earthquake  prediction  problem  assumes  considerable  significance  at 
present  for  the  whole  world. 

Some  results  of  the  researches  of  the  seismic  influence  on  the  ionosphere  are  shown  by  appearing  through  the 
earthquake  zone  of  VLF  radio  waves.  The  search  of  the  reaction  to  the  large  scale  seismic  events  is  carried  out  on  the 
observations  of  phase-amplitude  characteristics  of  VLF-field  along  the  traces:  Magadan  (60°N,  151°E)  -  Hawaii, 
Magadan  -  Japan,  Magadan  -  Australia  on  1992-1997.  The  representative  data  are  evident  about  significant 
influence  of  large  scale  seismic  phenomena  to  the  conditions  of  VLF  propagation  and  sometimes  they  are  long  before 
the  earthquake.  As  research  work  has  demonstrated,  information  on  an  impending  earthquake  is  formed  in  the  VLF- 
signals  during  the  passage  of  signals  over  dangerous  areas  owing  to  changes  in  the  phase  velocity  of  their  propagation 
in  a  waveguide  formed  by  the  ionosphere  lower  boundary  and  the  Earth’s  surface.  The  effect  of  seismotectonic 
processes  are  appeared  in  the  change  of  conditions  of  the  Earth-  ionosphere  wave  guide  probably  and  in  the 
conditions  of  summation  different  modes  (rays)  of  VLF-field  at  the  reception  point  that  is  appeared  in  the  decreasing 
(or  only  variation)  of  the  amplitude  of  detected  signal,  the  variation  of  the  day  motion  of  the  phase-  amplitude 
characteristics  the  appearance  of  its  “diffusing”.  Usually  the  interaction  of  the  earthquake  appears  on  the  base 
direction  and  then  on  the  adjacent  directions  and  lasts  for  a  long  time  (more  than  day).  It  doesn’t  effect  the  traces 
which  are  moved  off  the  base  trace. 

The  discovered  effects  are  needed  careful  study  and  statistic  confirmation  and  can  be  used  ahead  of  time  for  the 
establishment  of  the  zone  and  the  time  of  the  seismic  effects.  According  to  analytical  data  on  the  phase-and- 
amplitude  parameters  of  the  signals  reflecting  the  data  on  impending  earthquake  symptoms,  a  short-term  prediction 
stating  the  place,  time  and  magnitude  of  the  earthquake  is  possible  as  early  as  5  to  10  days  before  the  event. 
Subsequently,  these  data  can  be  specified  more  precisely. 


E-28 

LOWER  POLAR  IONOSPHERE  RESEARCHES  BY  THE  PARTIAL 
RADIOREFLECTIONS  TECHNIQUE 

V.D.  Tereshchenko,  M.V.  Yakimov,  E.B.  Vasiljev,  S.M.  Chernyakov,  and  O.F.  Ogloblina 

Polar  Geophysical  Institute  KSC  RAS,  Murmansk,  Russia 
vladter@pgi.ru 

The  lower  polar  ionosphere  researches  are  carried  out  on  the  modified  measuring  complex  of  the  observatory 
Tumanny  (69.0°N,  35.7°E)  since  1999.  Investigations  of  dynamic  processes  caused  by  movements  of  neutral 
atmosphere,  variations  of  electron  density  are  implemented  and  analysis  of  statistical  and  frequency  characteristics  of 
scattered  signals  are  carried  out. 

Calculations  of  the  electron  concentration  were  carried  out  by  technique  of  differential  absorption.  Analysis  of 
the  date  has  shown  that  there  are  regions  of  lower  electron  density  at  heights  near  the  mesopause  with  life  times 
from  one  minute  till  several  hours.  Radioechoes  from  the  regions  had  enhanced  intensities. 

Layers  of  electron  concentration  irregularities  with  scales  more  than  100  m  at  heights  from  70  till  99  km  were 
detected  by  the  technique  of  spaced  receiving  of  scattered  signals.  During  the  solar  eclipse  of  1999  August  11  during 
short  time  an  enhanced  intensity  of  a  radioecho  was  detected  at  heights  near  the  mesopause. 
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ADAPTIVE  SIMULATION  OF  ATMOSPHERIC  PHENOMENA 
J.P.  Lankin 

Institute  of  Biophysics  SB  RAS,  Krasnoyarsk,  Rtissia 
lan7@mailru.com 

It  is  well-known  that  the  atmosphere  represents  a  dynamical  nonequilibrium  high  complicated  system.  Its 
modeling  is  connected  to  a  series  of  essential  difficulties,  as  by  virtue  of  dynamism  and  nonlinearity  of  atmospheric 
processes,  and  because  of  necessity  of  taking  into  consideration  a  large  number  of  parameters,  defining  its  state. 
However  it  is  not  the  only  problem.  The  results  of  last  analytical  investigations  in  the  fields  of  methodology  and 
mathematics2  show,  that  the  existing  cognitive  models  are  bounded  in  their  possibilities  in  applying  to  complex 
objects.  In  the  paper2  the  general  abstract  characteristic  of  perturbation  theory  is  obtained,  from  which  follows  that 
variation  of  starting  and/or  boundary  conditions  during  verification  of  the  model,  as  a  rule,  is  not  enough  for 
modeling  of  complex  systems  and  processes.  The  effective  progress  in  decision  of  considered  problems  is  possible  on 
the  employment  of  new  generation  system  models1’3  which  are  leaning  upon  adaptive  principles.  Among  the  most 
effective  methods  of  adaptive  models  constructing  the  most  up  to  date  methods  of  neuroinformatics  stand  out4, 
because  of  multivariable  modeling  permission,  allowing  considerably  simplification  of  adaptive,  dynamic  and  non¬ 
linear  systems. 

1.  J.P. Lankin,  Stikheonics,  Institute  of  Biophysics  SB  RAS.  Theoretical  Dept.;  Preprint  TO  No.  7,  Krasnoyarsk, 
1998.  (In  Russian). 

2.  V.O.  Bytev,  Batch  properties  in  theory  of  perturbations  I.  Equations  of  the  Navier-Stokcs,  Symmetry  and 
differential  equations.  Transactions  of  international  conference.  ICM  SB  RAS,  Krasnoyarsk,  2000.  (In 
Russian). 

3.  S.N.  Grinchenko,  Random  search,  adaptation  and  evolution:  from  models  of  biosystems  -  to  language  of 

Universe  conception.  The  computer  journal  "Is  investigated  in  Russia  ,  1999. 

http: //zhurnal. ape. relarn.ru/articles/  1999/010e.pdf. 

4.  T.F.  Baskanova  and  J.P. Lankin,  Algorithm  of  selfadaptation  for  neuron  nets  with  search  behavior, 
Information  of  high  schools.  Physics,  6,  49-54  2000.  (In  Russian). 
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INVESTIGATION  OF  VERTICAL  3ROPAGATION  OF  NONLINEAR  WAVES  IN  THE  ATMOSPHERE 

S.P.  Kshevetskii  and  N.M.  Gavrilov 

Kaliningrad  State  University,  Kaliningrad,  Russia 
kshev@email.albertina.ru 

By  means  of  numerical  simulation,  the  vertical  propagation  of  internal  gravity  and  acoustic  waves  in  the 
atmosphere  is  investigated  and  their  contribution  to  turbulence  is  examined.  On  present  representations,  many 
atmospheric  internal  gravity  waves  arise  at  stratosphere  heights.  Then  the  waves  slowly  propagate  upward,  while 
their  amplitudes  exponentially  increase.  Through  of  increase  of  wave  amplitudes  at  some  height  the  stability 
condition  gets  broken,  and  the  waves  are  breaking  down,  making  background  turbulence  in  the  medium  and  high 
atmosphere.  It  is  supposed  that  the  process  goes  to  some  saturation  until  the  turbulent  dissipation  of  energy  becomes 
equal  to  energy  inflow  through  of  wave  disintegration.  Direct  affirming  of  such  scenario  of  turbulence  formation  in 
the  medium  and  upper  atmosphere  does  not  exist.  Moreover,  some  laboratory  experiments  indicate  that  some  other 
mechanisms  of  turbulence  exist.  For  example,  turbulent  spots  are  often  originated  from  smooth  IGW  at  the  account 
of  wave  disintegration  into  solitons  of  very  small-size  scales.  For  simulation,  the  authors  utilised  nonhydrostatic 
nonlinear  model  of  atmospheric  processes.  This  model  has  earlier  been  utilised  for  simulation  of  decay  of  internal 
waves  into  solutions.  The  wave  is  set  as  a  sine  radiant  near  an  earth  surface.  The  further  changes  of  wave  evolution 
are  modelled  numerically.  It  is  shown  that  the  wave  behaviour  essentially  depends  on  the  wave  sign  and  that  the 
wave  disintegration  happens  by  spots.  It  is  shown  that  the  vertically  propagated  AWs  render  significant  influence  on 
formation  of  background  turbulence. 
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Fl-01 

MODERN  NATURE-CLIMATE  CHANGES  IN  SIBERIA:  NEW  METHODS 
AND  RESULTS  OF  ANALYSIS  AND  INSTRUMENTAL  OBSERVATIONS 

M.V.  Kabanov 

Institute  of  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
kabanov@iom.  tsc.  ru 

Methods  and  certain  results  of  the  versatile  analysis  of  nature-climate  changes  in  Siberia  during  the  last  century 
are  considered  in  the  review.  The  statistical  data  of  instrumental  observations  are  the  base  of  the  analysis.  Detailed 
results  of  the  analysis  are  considered  in  separate  papers  represented  in  Symposium. 

Statistical  analysis  of  long-standing  series  of  instrumental  observations  of  the  surface  temperature  of  air  with  the 
singling  out  of  the  long-duration  trends  of  annual  average  temperature,  amplitudes  of  inter-season  variations  and 
anomalies  of  monthly  average  temperatures  shows  that  the  getting  warmer  in  Siberia  has  a  several  centers  with  trends 
of  the  accelerated  getting  warmer  which  is  higher  then  0.5°/ 10  years.  In  this  case  the  amplitude  of  inter-season 
variations  of  the  monthly  average  temperature  has  a  different  dependence  on  the  annual  average  temperature  over  a 
territory  that  allows  us  to  elaborate  the  taxonomic  classification  of  climatic  regions  if  Siberia. 

Developed  system-evolutionary  analysis  of  the  climatic  series  provides  the  more  thorough  revealing  of  regional 
peculiarities  of  the  nature-climatic  changes  by  both  the  temperature  condition  and  the  other  climatic  characteristics. 
Multidimensional  phase  patterns  allow  us  to  trace  the  evolutionary  paths  of  the  set  of  climatic  characteristics  with 
more  detailed  referencing  to  the  nature-territorial  complexes  under  study. 

Wavelet  analysis  applied  to  the  analysis  of  the  nature-climate  changes  discloses  a  multilevel  nature  of  the 
temporal  variability  of  climatic  characteristics  that  provides  a  scientific-grounded  interpretation  of  the  observed 
changes  occurring  under  action  of  natural  or  anthropogeneous  factors. 


FI -02 

INTER- YEARLY  VARIATIONS  OF  SURFACE  TEMPERATURE  OF  AIR  IN  TOMSK 

1. 1.  Ippolitov,  M.V.  Kabanov,  and  S.V.  Loginov 

Institute  of  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 
ceo@iom.tsc.ru 

Hidden  periodicity  in  the  inter-yearly  changes  of  temperature  has  been  analyzed  at  the  example  of  the  set  of 
annual  average  temperatures  for  Tomsk  during  1881-1998.  Methods  of  the  wavelet  transform  and  Fourier  transform 
have  been  used  for  the  analysis.  The  power  spectrum  |W(k,s)|2  of  observation  sets  for  the  surface  temperature  has 
revealed  the  periodic  structures  of  scales  2-3,  7-10,  12-25,  and  30-50  years.  The  least  scale  of  2-3  years  is 
attributed  to  quasi-two-year  cycle.  Wavelet  analysis  of  set  of  the  Wolf  number  during  1700-1998  and  the  critical 
frequencies  of  the  layer  F2  of  the  ionosphere  during  1936-1998  has  been  carried  out.  Correlation  analysis  has  showed 
a  presence  of  the  significant  correlation  between  22-years  cycle  of  the  Wolf  numbers  and  the  variations  of 
temperature  in  the  scales  of  12-25  years  only.  Quasi-periodic  structure  in  the  scales  of  30-50  years  which  undergoes 
during  20  century  a  reformation  to  smaller  scales  has  been  noticed.  We  notice  an  interval  of  the  time  between  1940— 
1950  when  a  significant  growth  of  the  solar  constant  has  occurred.  We  suppose  that  this  growth  could  cause  a 
change  of  the  atmospheric  circulation  regime,  which  has  finished  to  the  end  of  the  seventies,  and  the  changes  in 
temperature  regime  which  are  connected  with  it.  Peculiarities  of  inter-yearly  variations  of  the  temperature  in  other 
cities  in  Siberia  are  discussed. 
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LONG-TERM  DYNAMICS  OF  CHARACTERISTICS  OF  STRATOSPHERIC  AEROSOL  LAYER 
ACCORDING  TO  DATA  OF  LIDAR  OBSERVATIONS  IN  TOMSK  (56.5°N,  85.0°E) 

V.D.  Burlakov,  A.V.  Elnikov,  and  V.V.  Zuev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
elnikov@iao.ru 

In  the  report,  we  analyze  the  results  of  the  study  of  stratospheric  aerosol  layer  (SAL),  performed  at  the  Siberian 
Lidar  Station,  IAO  SB  RAS,  Tomsk,  since  1986.  We  consider  the  optical  characteristics  of  stratospheric  aerosol, 
determined  from  laser  sensing  data  for  wavelength  532  nm:  vertical  profiles  of  scattering  ratio  and  aeiosol 
backscattering  coefficient,  as  well  as  its  integrated  value  for  the  entire  stratospheric  layer.  The  stratospheric  aerosol 
optical  depth  and  aerosol  particle  size  spectrum  are  estimated  from  multifrequency  sensing  data. 

The  observation  period  is  characterized  by  the  presence  of  trace  residual  amounts  of  del  Ruiz  aerosol  in  1986, 
decrease  of  aerosol  content  to  a  minimum  level  by  1989-90,  rapid  growth  of  aerosol  loading  after  Pinatubo  eruption 
in  June  1991  with  increase  of  stratospheric  aerosol  optical  depth  up  to  0.2,  and  establishment  of  “new  background 
period”  by  1997.  Interestingly,  in  the  latter  period,  since  1997,  the  aerosol  loading  of  the  stratosphere  never  exceeds, 
and  at  times  even  goes  below  the  pre-Pinatubo,  background,  1989-90  values,  which  does  not  support  the  existing 
hypothesis  that  the  stratospheric  aerosol  mass  increases  by  up  to  5%  yearly  due  to  anthropogenic  factors.  Earlier, 
based  on  analysis  of  results  for  background  period  1989-90  and  subsequent  years,  the  absence  of  significant 
differences  in  seasonally  mean  (winter-summer)  profiles  of  aerosol  stratification  and  uniform  exponential  behavior  of 
altitude  distributions  of  aerosol  backscattering  coefficient  were  proposed  as  criteria  of  background  SAL  state  for  the 
Northern  Hemisphere  mid-latitudes.  The  data  of  1999—2001  measurements  do  not  contradict  these  criteria  and  largely 
agree  with  data  for  1989-90. 

The  work  is  perform  at  the  Siberian  Lidar  Station  (Reg.  No.  01-64)  under  support  of  Ministry  of  Science  of  the 
Russian  Federation. 


Fi-04 

OBSERVATION  OF  OPTICAL  FLASHES  OF  THE  NIGHT  STAR  SKY  ON  THE  ATMOSPHERIC 

CHERENKOV  INSTALLATION  TUNKA 

O.A.  Gress,  T.I.  Gress,  L.V.  Pan'kov,  Yu.V.  Parfenov,  Yu.A.  Semeney,  and  L.A.  Kuzmichev 

Applied  Physics  Institute  of  Irkutsk  State  University,  Irkutsk,  Russia 
gress@api.  isu.  runnet.  ru,  par@api.  isu.  runnet.  ru 

C  Brief  description:  Varied  processes  occurring  in  the  cosmos  space  act  upon  its  condition  and  anyway 
atmosphere  displays  information  on  these  processes.  In  particular,  nocturnal  glow  contains  rich  physical  information 
in  itself.  Experiment  on  the  study  of  fluctuations  of  night  glow  is  conducted  on  the  base  of  13  module  atmospheric 
Cherenkov  telescope  TUNKA  (103.04  E,  51.49  N,  950  g/cm2),  situated  in  Tunka  valley  in  50  km  from  Lake  Baikal 
near  Tori  village.  Basic  task  of  TUNKA  installation  is  a  registration  of  Cherenkov  flashes  of  light  from  Extensive  Air 
Shower  (EAS)  initiated  by  primary  cosmic  particles  with  the  energy  31014  eV.  Observation  of  light  flashes  radiating 
in  night  atmosphere  is  one  more  experiment  which  is  run  for  Cherenkov  installation  TUNKA  to  study  the  backgiound 
conditions  for  EAS  registration.  Installation  works  in  cloudless  and  moonless  nights.  At  a  period  from  the  December 
1997  on  the  December  2000  was  registered  large  quantity  of  light  flashes  of  radiating  night  atmosphere  with  duiation 
from  16  ms  to  few  hundred  seconds.  Value  of  minimum  registered  intensities  of  light  bursts  is  around  310  8  W/m  . 
Coincidence  of  optical  flashes  with  the  gamma-bursts  from  the  catalogue  of  BATSE  experiment  observatories 
“Compton”  was  analyzed. 


LIDAR  INVESTIGATIONS  OF  FEATURES  OF  WINTER  STRATOSPHERIC  WARMING 
ABOVE  TOMSK  FOR  THE  PERIOD  1996-2000 

V.N.  Marichev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
moroz@iao.ru 

Using  the  results  of  the  thermal  sounding  of  the  stratosphere  obtained  in  the  lidar  station  of  the  Institute  of 
Atmospheric  Optics,  the  cases  of  winter  stratospheric  warming  above  Tomsk  (56.5  N,  85.0  E)  for  the  period  of  1996- 
2000)  have  been  analyzed.  It  is  found  that,  at  the  observed  interval  of  heights  of  15-35  km,  the  stratospheric 
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warmings  happened  each  winter  and  they  proceeded  in  the  intervals  from  several  days  up  to  one  month.  For  even 
observation  years,  such  the  warmings  were  observed  several  times  in  winter,  and  it  was  observed  once  for  the  odd 
years  of  supervision.  This  fact  may  be  explained  by  influence  of  the  quasi-biannual  stratosphere  circulation  cyclicity. 
A  deviation  of  temperature  at  these  warmings  from  a  background  temperature  profile  did  not  exceed  AT  =  30  K,  that 
is  essentially  less  than  the  values  AT  =  60  -  80  K  marked  for  the  stratosphere  of  polar  latitudes. 

Localization  of  heat  in  the  top  layers  (25-35  km)  was  frequently  accompanied  by  a  cold  snap  of  air  in  the  lower 
layers.  Cases  of  heating  of  air  mass  in  all  intervals  of  heights  of  15-35  km  were  observed. 


Fl-06 

LONG-TERM  DYNAMICS  OF  THE  ATMOSPHERIC  AIR  METEOPARAMETERS  NEAR 
THE  LARGE  INDUSTRIAL  CENTERS  OF  ALTAI  DISTRICT 

G.S.  Zinchenko,  I.A.Sutorikin,  and  N.N.  Bezuglova 

Institute  for  Water  and  Environmental  problems,  Barnaul,  Russia 
Sia@iwep.secm.  ru 

The  problem  that  climatologists  of  Water  and  Ecology  problems  Institute,  Russia  tried  to  solve  many  times  is 
the  estimation  of  the  trend  components  in  the  character  of  the  long-term  changes  of  the  air  environment  regime 
meteocharacteristics  of  the  different  regions  of  Altai  district.  The  constant  interest  to  this  problem  is  conditioned  by 
the  increasing  of  the  anthropogeneous  load  on  the  environment:  the  building  of  reservoirs  and  waterways,  ploughing 
up  virgin  lands,  creating  large  industrial  centers  and  so  on. 

This  paper  contains  the  description  of  the  results  of  analysis  of  long-term  air  environment  meteoparameters  rows 
at  the  stations  of  Russian  Hydrometeorological  Committee,  located  not  far  from  main  industry  centers  Barnaul, 
Biisk,  Rubtsovsk,  Kamen-na-Obi,  besides  the  special  microclimatic  data,  made  at  these  regions  are  considered.  The 
data  taking  account  of  the  changing  of  temperature,  moisture,  wind  regimes;  also  of  dust  and  pollutant  transport  and 
diffusion  that  depend  on  enterprise  throw,  expose  as  rule  the  presence  of  meaningful  changing  only  at  mezo-  and 
microclimatic  levels. 

The  apportionment  of  the  anthropogenic  component  in  the  climate  changing  of  the  Altai  region  still  stays 
problematic. 


Fl-07 


LAKE  BAIKAL  AS  THE  SOURCE  AND  RECEPTOR  OF  PERTURBATIONS 
IN  CLIMATE-ECOLOGY  SYSTEM  OF  SIBERIA 


V.V.Peneko  and  E.A.Tsvetova 

Institute  of  Computational  Mathematics  and  Mathematical  Geophysics  SB  RAS,  Novosibirsk,  Russia 

Penenko@sscc.  ru 

In  the  report,  some  aspects  of  interconnections  between  Lake  Baikal  and  climate-ecology  system  of  Siberia  are 
discussed.  The  work  is  fulfilled  with  the  help  of  numerical  models,  combination  of  direct  and  inverse  modeling 
procedures,  sensitivity  studies  and  factor  analysis. 

Mathematical  models  have  become  a  multifunctional  tool  for  studying  processes  in  the  atmosphere  and  water 
objects.  In  particular,  for  solving  the  problems  of  evaluation  of  the  prospects  of  industrial  regions  with  human 
activity  imposed  on  natural  climatic  and  ecological  factors,  mathematical  simulation  is,  apparently,  the  only  means 
for  obtaining  information. 

The  Baikal  region  plays  a  specific  role  in  the  formation  of  climatic  conditions  and  ecological  environment  in  the 
south  of  Siberia.  The  specific  feature  of  this  region  is  that  Lake  Baikal  is  a  powerful  climate-forming  factor  there. 
The  importance  of  this  factor  is  amplified  by  the  fact  that  this  region  is  in  the  influence  zone  of  the  summer  Sayan- 
Altai  cyclogenesis  and  the  winter  Asian  anticyclone. 

Thus,  forming  a  concept  of  studying  in  the  lake-atmosphere  system,  we  consider  local-to-regional  processes 
together  with  global  phenomena,  and  do  not  separate  the  hydrothermodynamics  of  the  system  from  the  processes  of 
pollutants’  transport.  This  is  necessary  to  evaluate  both  the  role  of  transboundary  transfer  and  external  processes  and 
sources  for  the  region  and  the  effect  of  the  region  in  climatic  system. 

This  work  is  supported  by  the  Russian  Foundation  for  Basic  Research  (Grants  No.  00-15-98543, 
01-05-65313)  and  Integration  Grant  of  the  SD  Russian  Academy  of  Sciences  (No.  56). 
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FI -08 

SOURCES  OF  POLLUTION  OF  THE  ATMOSPHERE  WITH  THE  POLYCYCLIC  AROMATIC 
HYDROCARBONS  IN  INDUSTRIAL  PRIBAIKALYE 

L.I.  Belykh,  Yu.M.  Malykh,  E.E.  Penzina,  and  A.N.  Smagunova 

Irkutsk  State  University,  Irkutsk,  Russia 
smagunova@mail.  ru 

The  emission  of  benzo(a)pyrene  (B(a)P)  and  other  polycyclic  aromatic  hydrocarbons  in  the  atmosphere  was 
studied  and  it  was  established  that  these  processes  depend  on  technology  of  aluminum,  fuel-energy,  building, 
petrochemical  industries  and  on  the  type  and  operating  conditions  of  used  installations.  The  correlation  between 
B(a)P  content  and  associated  pollutants,  for  example,  dust,  soot,  ash,  oxides  of  carbon,  nitrogen,  sulfur,  resinous 
substances  and  polycyclic  aromatic  hydrocarbons  was  found.  The  methods  of  the  calculation  of  the  B(a)P  mass 
emissions  from  automobiles  with  the  petrol  and  diesel  engines  were  offered.  On  the  base  of  such  studies  the 
recommendations  about  necessary  actions  for  reduction  of  the  B(a)P  emissions  in  the  atmosphere  were  suggested. 


Fl-09 

TOTAL  LIQUID  WATER  CONTENT  DISTRIBUTION  IN  CLOUD  LAYER 
FROM  MICROWAVE  REMOTE  SENSING 

M.Yu.  Shoom,  L.M.  Mitnik,  and  A.A.  Nabiullin 

Il’ychev  Pacific  Oceanological  Institute  FEB  RAS,  Vladivostok,  Russia 
mshoom@poi.  dvo.  ru 

Variability  of  the  liquid  water  content  in  clouds  is  one  of  the  manifestations  of  atmospheric  turbulence.  In  this 
study  temporal  and  one-dimension  spatial  distributions  of  the  total  liquid  water  content  Q  in  the  extensive  cloud 
layers  are  statistically  analyzed.  The  distributions  were  found  from  the  ground  measurements  of  the  brightness 
temperature  of  the  atmosphere  TB(X)  at  wavelengths  of  X  =  0.8  and  2.3  cm  which  were  carried  out  in  the  period  of 
winter  monsoon  at  the  northern  Taiwan  coast.  The  duration  of  passive  microwave  observations  of  unbroken  clouds 
ranged  from  14  to  225  h.  The  values  of  Q  were  retrieved  from  the  increments  of  the  brightness  temperature  of  the 
cloud  atmosphere  relative  to  the  clear  one  taking  into  account  air  temperature  and  humidity.  The  frozen  turbulence 
hypothesis  were  applied  to  determine  spatial  distributions  of  Q.  Spatial  frequencies  of  Q  variations  were  found  using 
data  on  wind  speed  and  direction  at  the  cloud  level.  The  spectral  analysis  was  performed  to  estimate  scale  invariant 
regimes.  The  regimes  are  defined  by  the  scales  were  spectra  follow  power  law  E(x)  -  exp(-(3x).  The  lower  limit  of 
the  scales  was  restricted  by  the  antenna  field  of  view  at  the  cloud  level  and  was  about  400  m,  the  upper  one  was  a 
function  of  the  observation  duration  and  the  used  averaging  method  and  ranged  from  40  to  400  km.  In  all  (more  than 
ten)  cases  studied  scale-invariant  regimes  were  revealed.  Two  types  of  spectra  were  found:  1)  scale-invariant  spectra 
covering  the  hole  scale  range  analyzed  with  the  spectral  slope  P  being  ranged  from  2  to  2.5,  and  2)  spectra  with  two 
scale-invariant  ranges  with  p  >  2.5  at  lower  scales  and  p  <  2  at  upper  scales.  The  results  are  discussed  in  respect  to 
two-dimension  turbulence  theory. 


Fl-10 

AMPLITUDE-PHASE  CHARACTERISTICS  OF  SAT  ANNUAL  CYCLE  IN  ASIA: 

TENDENCIES  OF  CHANGE  DERIVED  FROM  OBSERVATIONS  AND  REANALYSES 
AND  FROM  NUMERICAL  EXPERIMENTS  WITH  IAP  RAS  CM. 

A.V.  Eliseev  and  I.I.  Mokhov 

Obukhov  Institute  of  Atmospheric  Physics  RAS,  Moscow,  Russia 
lesha@omega.  ifaran.  ru 

Amplitude-phase  characteristics  (APCs)  of  the  annual  cycle  (AC)  of  surface  air  temperature  (SAT)  are  analyzed 
using  the  data  of  observations  and  reanalyses  for  the  XX  century  as  well  as  the  results  of  numerical  experiments  with 
the  IAP  RAS  global  climate  model  (IAP  RAS  CM)  since  the  middle  XIX  up  to  the  late  XXI  centuries  under 
greenhouse-gas  forcing.  Tendencies  of  change  of  AC  APCs  are  compared  with  those  for  the  annual  mean  SAT  Tsm. 

The  results  of  analysis  of  observations  and  reanalyses  are  in  general  agreement  among  each  other.  It  is  found 
that  under  local  annual  mean  warming  southward  of  the  characteristic  position  of  the  snow-ice  boundary  (SIB) 
amplitudes  of  the  annual  (Tsl)  and  semiannual  (Ts2)  harmonics  decrease,  spring  (autumn)  phase  comes  later 
(earlier)  with  a  corresponding  shortening  of  interval  of  exceeding  (when  SAT  is  higher  than  Tsm).  Northward  of  the 
characteristic  SIB  position  under  local  annual  mean  warming  tendencies  for  the  amplitude  AC  characteristics  (Tsl) 
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do  not  change  while  for  the  phase  ones  (Ts2,  moments  of  spring  and  autumn  phases,  interval  of  exceeding)  they  are 
reversed.  In  the  Far  East  (southward  about  50  N)  growth  of  Tsm  is  accompanied  by  earlier  both  spring  and  autumn 
phases  while  interval  of  exceeding  changes  only  insignificantly.  Over  the  Pacific  Ocean  a  positive  correlation  among 
Tsl  and  Tsm  is  found. 

Using  energy-balance  climate  model  it  is  shown  that  tendencies  of  change  of  the  SAT  AC  APCs  in  the  middle 
and  high  latitudes  are  to  be  associated  to  the  influence  of  the  albedo-SAT  feedback  due  to  the  SIB  movement.  In  the 
middle  and  subtropical  latitudes  they  could  be  explained  as  a  result  of  the  interannual  cloudiness  variability. 

IAP  RAS  CM  simulates  present-day  values  of  SAT  AC  APCs  in  Asia  reasonably  well.  The  model  also 
qualitatively  simulates  their  variability  due  to  albedo-SAT  feedback.  In  contrast,  tendencies  resulting  from  the 
cloudiness  variability  do  not  reproduced  by  this  model. 

A  relation  between  SAT  AC  APCs  and  permafrost  is  discussed. 


Fl-11 

LONG-PERIOD  TRENDS  IN  LOWER  SUB-AURORAL  IONOSPHERE 
S.E.Kobyakova  and  V.F. Smirnov 

Institute  of  Cosmophysical  Researches  and  Aeromony  SB  RAS,  Yakutsk,  Russia 
v.f.smirnov@ikfia.ysn.ru, 

Results  of  the  analysis  of  long-period  trends  in  the  layers  E  and  D  of  the  ionosphere  by  the  ionosphere 
measurements  of  the  parameters  foE,  h’E,  and  fmin  at  the  Yakutsk  station  during  1 956  1 995  and  the  atmospheric 
temperature  in  the  surface  layer  are  presented. 

It  is  shown  that  in  three  last  cycles  of  the  solar  activity  a  growth  of  the  average  values  of  the  parameters  foE, 
h’E,  and  fmin  for  the  midday  hours  and  the  daily  average  air  temperature  in  the  surface  layer  is  observed.  In  the 
midnight  values  of  fmin  the  global  changes  are  not  observed.  Analysis  of  the  variations  of  the  ionosphere  parameters 
and  temperature  in  the  surface  layer  reveals  their  certain  connection. 


Fl-12 

PECULIARITIES  OF  TOTAL  CIRCULATION  OF  THE  ATMOSPHERE  OF  NORTH 
HEMISPHERE  DURING  THE  WARM  AND  COLD  WINTERS  AT  SIBERIA  TERRITORY 

A.A.  Karakhanyan  and  V.I.  Mordvinov 

Institute  of  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
v_mordv@iszf.  irk.  ru 

By  the  data  of  NCEP/NCAR  Reanalysis  the  distributions  of  baric-field  for  North  hemisphere  during  cold  and 
warm  winters  of  1948-2000  at  Siberia  territory  have  been  compared.  To  select  the  extreme  periods  the  data  of 
measurements  of  the  surface  temperature  which  are  interpolated  in  nodes  of  a  regular  grid,  and  also  the  data  of  direct 
observations  at  the  weather  stations  of  Eastern  Siberia  have  been  used.  For  cold  periods  a  predominance  of  meridian 
forms  of  circulation  is  typical,  and  the  amount  of  changes  of  circulation  types  continuously  increases  from  the  middle 
of  the  fifties. 


Fl-13 

ANALYSIS  OF  CLIMATIC  CHANGES  ON  THE  PHASE  PORTRAITS 

EA.  Dyukarev  and  V.I.  Shihlov 

Institute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 

The  methods  and  means  of  the  system-evolutionary  analysis  of  mesoclimate  states  ensemble  in  multidimensional 
phase  space  of  meteorological  variables  based  on  the  results  of  instrumental  observation  provide  the  new 
opportunities  of  estimation  of  spatial  and  temporary  features  of  modern  climate  changes.  The  method  of  graphic 
climate  representation  includes  procedures  of  processing  of  long-term  series  of  meteorological  data,  calculation  of  the 
estimation  characteristics  for  certain  periods  (month,  season,  year),  and  construction  of  meteorological  portraits  such 
as  state  points  and  phase  paths.  The  techniques  of  the  analysis  use  procedures  of  picking  out  of  particular  areas  at 
state  space  for  long-time  intervals  in  a  graphic  dialogue  mode,  determination  of  the  variability  characteristics  of  the 
state  ensembles. 
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Two-dimensional  portraits  (at  space  of  monthly  average  temperature  and  total  precipitation)  allowed  us  to 
obtain  the  characteristics  of  interdecadal  and  long-term  variability  of  Siberian  climate.  The  features  of  abnormal 
fluctuations,  the  tendency  of  air  temperature  increasing  and  total  precipitation  during  cold  seasons  have  been 
revealed.  It  has  been  found  that  the  duration  of  warm  period  increases  up  to  220  days  at  Barabinsk  station,  and  the 
monthly  total  precipitation  at  summer  decreases  up  to  65  mm.  The  duration  of  the  period  without  precipitation 
reaches  33  days  in  a  steppe  zone  at  droughty  years  (1998)  and  22  days  in  the  southern  taiga  area.  The  analysis  shows 
that  water  rotation  processes  at  land  cover  such  as  plant  transpiration,  water  exchange  with  earth  waters  have 
essential  influence  on  atmospheric  precipitation.  The  forests,  which  support  and  regulate  the  local  water  rotation, 
attenuate  the  climate  aridity. 


Fl-14 

ESTIMATION  OF  APERIODIC  CLIMATE  PARAMETERS  CHANGES 

E.A.  Dyukarev  and  V.I.  Shihlov 

Institute  for  Optical  Monitoring  SB  RAS,  Tomsk,  Russia 

The  method  of  revelation  and  estimation  of  aperiodic  climate  changes  have  been  suggested.  Based  on  the  analysis 
of  secular  series  of  continuous  sum  of  annual  mean  air  temperatures,  the  time  intervals  with  relatively  constant 
temperatures  have  been  picked.  It  has  been  found  that  for  Tomsk  weather  station  the  alternation  of  warm  and  cold 
periods  with  duration  from  5  to  30  years  is  typical.  The  warmest  period  started  at  the  end  of  70t'1,  and  it  continues  at 
the  present  time.  The  mean  annual  air  temperature  in  Tomsk  at  the  last  period  is  about  0.7(>C.  The  coolest  period 
with  the  mean  temperature  -1°C  extends  from  1966  to  1977.  The  analysis  of  the  long-term  series  of  mean  annual 
temperature  and  yearly  total  precipitation  has  been  conducted  for  32  weather  stations  in  East  Siberia.  The 
investigation  of  spatial  distribution  of  temperature  and  total  precipitation  let  us  determine  the  areas  with 
synchronous  changing  of  climate  periods. 


Fl-15 

CHANGES  OF  A  REGIONAL  CLIMATE,  CAUSED  BY  THE  NATURAL  FACTORS  BOTH  BY 

ANTROPOGENEOUS  INFLUENCE 

K.A  Karimov  and  R.D. Gainutdinova 

Institute  of  Physics  National  Academy  of  Sciences,  Bishkek,  Kyrgyzstan 
kazimir@academy.  aknet.  kg 

The  researches  of  the  basic  peculiarities  of  the  regional  tendencies  of  change  of  a  climate  in  Kyrgyzstan  in 
conditions  of  constantly  amplifying  antropogeneous  loading  are  carried  out.  The  quantitative  estimations  of  a 
background  temperature  for  last  70  years  in  middle-  and  high-altitude  areas  of  Kyrgyzstan  are  received.  The  general 
tendency  of  growth  of  temperature  in  lower  atmosphere  on  researched  regions  for  the  70-year's  period  is  revealed.  The 
speeds  of  warming  thus  make  0.007-0.03  degrees  per  year.  Is  marked  that  with  increase  of  height  of  region  a 
deviation  of  seasonal  temperatures  from  background  decrease. 

The  periodical  components  in  long-term  numbers  of  lower  atmosphere  temperature  have  been  calculated. 
Components  with  the  periods  1.0;  3.0;  6.5;  12.5;  37  and  49  years  most  precisely  are  allocated. 

The  connection  of  a  thermodynamic  regime  of  a  lower  layer  atmosphere  with  changes  of  a  level  of  11 -years 
cycles  of  solar  activity  is  investigated.  In  cycles  with  a  high  level  of  solar  activity  the  multi-years  norm  of  a  lower 
layer  atmosphere  temperature  grows  by  0.3  degrees. 

The  specific  contribution  of  greenhouse  effect  and  dynamic  factors  in  a  gain  of  a  lower  layer  atmosphere 
temperature  is  designed.  The  estimations  show,  that  greenhouse  effect  connected  with  increase  in  region  of  the 
concentration  C02  on  7%  for  10  years  can  result  in  increase  of  a  lower  layer  atmosphere  temperature  on  0.28  degrees, 
that  makes  half  from  an  actual  level  of  increase  of  temperature.  The  stayed  half,  obviously,  is  caused  by  the  factor 
connected  to  dynamic  carry  of  heat  from  low  latitudes. 
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Fl-16 

VARIATIONS  AND  LONG-TERM  TRENDS  OF  TOTAL  OZONE  AND  STRATOSPHERIC 
NITROGEN  DIOXIDE  OVER  NORTHERN  TIEN  SHAN 

V.K.  Semenov,1  V.P.  Sinyakov,1  L.I.  Sorokina,1  N.I.  Ignatova,1  F.V.  Kashin,2  and  K.N.  Visheratin2 

1  Kyrgyz  State  National  University,  Bishkek,  Kyrgyzstan 
svk@it.kg 

2 Institute  of  Experimental  Meteorology,  SPA  "Typhoon" ,  Obninsk,  Russia 
las@iem.  obninsk.  ru 

The  measurements  of  total  ozone  (03)  (since  1980)  and  nitrogen  dioxide  (N02)  total  content  (since  1983)  at 
the  Issyk-Kul  station  (Northern  Tyan  Shan)  have  shown  the  basic  contributions  into  the  gases  content  variabilities 
are  brought  by  seasonal  variations  (69%  for  03  and  50-70%  for  N02).  In  the  03  variations  quasibiennal  oscillations 
with  amplitude  of  3-8%  and  negative  trend  were  observed.  For  the  whole  period  of  observation  the  depletion  rate  of 
ozone  layer  over  the  Northern  Tyan  Shan  in  a  linear  approximation  is  minus  (0.38±0.08)%  per  year,  and  for  the 
period  of  simultaneous  measurements  of  03  and  N02  it  is  minus  (0.29±0.10)%  per  year. 

The  N02  total  contents  at  the  sunrise  on  the  average  were  usually  by  1.4  time  less  as  compared  with  the  sunset. 
In  long-term  changes  of  the  half-sum  of  the  sunset  and  sunrise  measurement  data  of  N02  total  content  a  statistically 
valid  linear  positive  trend  (0.38±0.29)%  per  year  was  found.  Multiparametric  regression  models  of  monthly  mean 
values  of  03  and  N02  variability,  considering  a  change  of  solar  activity,  indices  of  the  El  Niiio/ Southern  Oscillation 
and  the  North-Atlantic  Oscillation  phenomena,  changes  of  zonal,  meridian  and  vertical  components  of  wind  speed  in 
the  lower  stratosphere  over  the  observation  site,  a  change  of  temperature  in  the  lower  stratosphere,  the  variations  of 
the  optical  thickness  of  the  atmospheric  aerosol  are  described.  The  correlation  coefficients  between  the  variability  of 
03  and  N02  for  various  period*-of  observations  are  determined. 

The  studies  were  carried  out  under  the  financial  support  of  the  Russian  Foundation  for  Basic  Research  (Grant 
No.  00-07-90092)  and  International  Science  and  Technology  Center  (Grant  ISTC  KR-157-98). 


Fl-17 

INFLUENCE  OF  QUASI-BIANNUAL  STRATOSPHERE  CIRCULATION  CYCLICITY 
ON  THE  VERTICAL  DISTRIBUTION  OF  OZONE  AND  TEMPERATURES  ABOVE  WESTERN  SIBERIA 

V.N.  Marichev 

Instutute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
moroz@iao.  ru 

On  the  basis  of  lidar  sounding  data  of  ozone  and  temperature  in  the  stratosphere  above  Tomsk  in  the  winter 
period  of  1996-2000,  an  influence  of  the  quasi-biannual  stratosphere  circulation  cyclicity  (QBO)  on  their  vertical 
distributions  has  been  shown.  Interannual  variability  of  the  ozone  content  and  temperature  is  observed  distinctly  in 
the  range  of  heights  of  18-30  km.  as  the  synchronous  oscillations  of  the  period  of  2  years.  Maximum  amplitudes  of 
the  oscillations  by  ozone  as  well  as  temperature  are  detected  at  the  height  of  localization  for  maximum  of  the  ozone 
layer  of  H  =  20  km.  Periodicity  of  the  oscillations  begins  to  appear  from  the  lower  heights  for  temperature 
( H  <  16  km),  but  it  appears  at  H  <  36  km  for  ozone.  Positive  anomalies  for  vertical  distributions  of  ozone  and 
temperature  as  well  as  the  total  ozone  column  were  observed  for  even  years  (1996,  1998,  2000),  and  negative 
anomalies-  for  odd  years  (1997,  1999) 

Fl-18 

CURRENT  STATE  AND  LONG-TERM  CHANGES  OF  THE  OZONOSPHERE  OVER  TOMSK 

S.V.  Smirnov  and  V.V.  Zuev 

Institute  of  Atmospheric  Optics  SB  RAS,  Tomsk,  Russia 
smirnov@iao.ru 

Observation  and  analysis  results  of  total  ozone  changes  over  Tomsk  since  1979  are  presented.  This  long-term 
time  series  was  formed  from  the  data  of  ground-based  spectrophotometric  measurements  of  total  ozone  carried  out 
from  1993  in  Tomsk  and  TOMS  measurements.  Data  comparison  shown  a  correlation  more  95  %. 

Analysis  of  causes  and  interconnections  determining  oscillations  and  a  trend  in  total  ozone  behavior  is  also 
performed  in  the  paper.  So  the  linear  trend  in  monthly  means  of  total  ozone  (seasonally  adjusted)  for  observation 
period  from  March  1993  to  January  2001  in  Tomsk  equals  1.08+0.24  %  per  year. 

The  research  is  supported  by  the  Russian  Fund  of  Basic  Researches  under  grant  No.  99-05-64943. 
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NUMERICAL  MODEL  OF  THE  ATMOSPHERIC  BOUNDARY  LAYER  WITH  THE  SURFACE 

INHOMOGENEITY 

N.N.  Bezuglova,1  Yu. A.  Sukovatov,2  and  I.A.  Sutorikhin1 

institute  for  Water  and  Environmental  Problems,  Barnaul,  Russia 
2 Altai  State  University,  Barnaul,  Russia 
sia@iwep.  secna.  ru 

Modelling  pollutant  diffusion  and  transport  processes  in  the  atmosphere  in  conditions  of  horizontal 
inhomogeneity  depends  on  the  necessity  to  solve  the  practical  problems,  connected  with  the  increasing  numbers  of 
pollutant  and  aerosol  anthropogenic  sources. 

The  presence  of  the  nonuniform  surface  may  influence  the  mezo-scale  atmospheric  processes.  To  research  more 
completely  the  structure  of  the  boundary  layer,  connected  with  inhomogeneity,  the  numerical  model  made  on  the 
basis  of  model1  is  used  (as  the  example  Blagoveschensky  region  Altai  district  is  considered).  The  model  takes  account 
of  the  two-dimensional  surface  in  homogeneity.  The  monotonous  difference  scheme  with  the  directed  differences  of  the 
2nd  order  by  vertical  step2  is  used  to  compute  the  meteoelements  and  pollutant  vertical  profiles.  This  scheme  is 
stable  and  computes  for  large  horizontal  scale  (dozens  km).  To  evaluate  the  changes  of  the  meteoelements  and 
pollutant  vertical  profiles  along  the  horizontal  axes  (X  and  Y)  the  alternative  directions  method  is  used.2 

The  model  with  two-dimensional  surface  inhomogeneity  shows  more  realistically  the  features  of  the  boundary 
layer  structure  connected  with  the  inhomogeneity. 

1.  B.G.  Vager  and  E.D.  Nadyejina,  Atmospheric  boundary  layer  in  conditions  of  the  surface  inhomogeneity. 

Leningrad,  1979. 

2.  A. A.  Samarsky  and  A. V. Gulin,  Numeric  methods,  Moscow,  1989. 
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Session  F2.  EFFECT  OF  SOLAR  ACTIVITY  ON  WEATHER  AND  CLIMATE 


F2-02 

COSMIC  RAYS  AND  GLOBAL  WARMING  ON  THE  EARTH 
P.E.  Pokrevsky1-2  and  Y.I.  Stozhkov2 

Fedorov  Institute  of  Applied  Geophysics,  Russian  Hydrometeorologic  Committee,  Moscow,  Russia 
2Lebedev  Physical  Institute  RAS,  Moscow,  Russia 

The  cosmic  ray  fluxes  in  4  consecutive  solar  activity  minima  (1964-1965,  1976-1977,  1987  and  1996-1997)  are 
considered.  The  data  obtained  in  long-term  stratospheric  measurements  and  at  ground  level  (neutron  monitor  and 
ionization  chamber  data)  are  used.  The  long-term  negative  trend  is  derived  from  these  experimental  data.  The  value 
of  the  effect  is  (0.01-0.09)%  per  year.  The  data  of  radioactive  isotopes  of  lOBe  and  14C  which  are  produced  by 
cosmic  rays  in  the  atmosphere  also  show  the  gradual  decrease  of  their  concentrations  on  the  timescale  of  some 
thousand  years.  The  decrease  of  the  charge  particle  flux  in  the  atmosphere  decreases  the  global  cloud  coverage.  In 
turn,  it  can  give  the  increase  of  the  surface  temperatures  that  it  observed  in  the  last  century. 


F2-03 

EFFECT  OF  SOLAR  AND  GEOPHYSICAL  FACTORS  ON  THE  AEROSOL 
CHARACTERISES.  PLANS  OF  ATMOSPHERIC  INVESHGAHONS  IN  IRKUTSK 

M.V.  Panchenko,1  S.M.  Sakerin,1  V.V.  Koshelev,2  V.A.  Kovalenko,2  and  T.V.  Khodzher3 

1 Institute  of  Atmospheric  Optics,  Tomsk,  Russia 
2Institutc  of  Solar-Terrestrial  Physics,  Irkutsk,  Russia 
7 Limnological  Institute,  Irkutsk,  Russia 

The  direct  effect  of  aerosol  on  the  change  of  climatic  characteristics  in  connection  with  such  geophysical  factors 
as  volcanic  eruptions,  powerful  dust  emissions,  vast  fires,  etc.  is  well  known.  The  effect  of  solar  phenomena  (11-year 
cycles,  flashes,  etc.)  on  the  tropospheric  processes  and  especially  on  aerosol  is  rather  indirect  and  is  now  widely 
discussed. 

The  peculiarities  of  the  long-term  variations  of  aerosol  characteristics  and  the  possible  reasons  of  the  changes 
are  discussed  in  this  paper.  It  is  shown  that  the  peaks  of  the  aerosol  optical  depth  observed  in  20  century  with 
periodicity  of  about  10  years  are  related  to  the  volcanic  factors.  The  role  of  the  solar  activity  of  global  aerosol  should 
appear  in  more  intricate  form,  and,  more  likely,  one  should  expect  it  to  be  apparent  in  the  change  of  atmospheric 
circulation  (hence,  in  the  change  of  the  aerosol  weather  in  specific  geographical  regions).  The  region  of  lake  Baikal  is 
the  most  felicitous  for  comprehensive  study  of  such  problems.  To  reveal  the  mechanisms  of  the  effect  of  global  and 
local  factors  on  aerosol,  the  joint  (IAO,  ISTP  and  LI  SB  RAS)  researches  were  organized.  Measurements  of  the 
spectral  transparency  of  the  atmosphere  (wavelength  range  0.37  to  1.06  pm)  in  monitoring  regime  were  started  in 
Irkutsk  in  November  2000.  The  problems  of  the  complex  experiment  and  expediency  of  extending  the  wavelength 
range  to  the  UV  region  are  considered.  Besides,  the  traditional  directions  of  aerosol  investigations  in  the  region  of 
Irkutsk  -  revealing  of  regional  peculiarities,  urban  effect,  etc.  are  touched  upon. 

The  work  was  supported  in  part  by  Siberian  Branch  of  the  Russian  Academy  of  Sciences  (Integration  Grant 
No.  56). 
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F2-04 

SOLAR  FLUX  VARIABILITY  AND  GLOBAL  CLIMATE 

Yu. A.  Sklyarov,  Yu.I.  Brichkov,  A.I.  Kotuma,  and  N.V.  Fomina 

Saratov  State  University,  Saratov,  Russia 
sklyarov@sgu.ssu.  runnet.  ru 

The  problem  of  direct  and  indirect  effect  of  total  solar  flux  variability  on  global  climate  is  considered.  The 
current  satellite  precision  data  of  solar  constant  (SC)  measurements  during  2 1  23  cycles  of  solar  activity  including 
author’s  data  are  given.  Details  of  construction  of  combined  satellite  SC  measurement  series  (composite)  and 
evaluation  of  its  absolute  scale  are  given.  The  measurement  data  in  two  successive  minima  of  solar  activity  do  not 
reveal  of  the  long-term  trend  of  SC.  The  other  possible  causes  of  continuing  of  global  warming  are  considered.  One 
of  its  peculiarities  is  that  in  general  the  global  temperature  growth  results  from  the  rise  of  minima  daily 
temperatures.  This  effect  leads  to  decrease  of  diurnal  temperature  range  (difference  between  maximum  and  minimum 
values  of  temperature).  Both  the  possible  long-term  SC  trend  and  increasing  greenhouse  gases  concentration  do  not 
give  explanation  to  this  phenomenon.  The  other  mechanisms  of  solar  flux  modulation  and  corresponding  radiation 
effect  on  the  land-ocean-atmosphere  system  are  discussed.  Among  them  are  indirect  greenhouse  radiation  effects  such 
as  changes  in  cloudiness,  aerosol  loading,  atmospheric  water  vapor  content,  rise  of  the  near  surface  haze  etc.  It  is 
stressed  that  for  separation  of  direct  solar  effect  on  global  climate  the  long-term  precision  measurements  of  the  SC 
are  needed. 


SOLAR  ACTIVITY  AND  EARTH  CLIMATE  AT  THE  BEGINNING  OF  21  CENTURY 

V.S.  Bashkirtsev  and  G.P  Mashnich 

Institute  Solar-Terrestrial  Physics  SB  RAS,  Irkutsk,  Russia 
vsb@iszf.  irk.  ru,  mashnich@iszf.  irk.  ru 

The  analysis  of  sequences  of  data  of  the  Wolf  numbers,  surface  air  temperature  in  Irkutsk  and  for  all  Earth  from 
1882  to  present  is  made.  A  course  of  local  temperature  (Irkutsk)  and  global  (all  Earth)  follow  to  the  course  of  a 
solar  activity.  Based  on  closely  related  solar  -  earth  connections  and  expected  depression  of  the  solar  activity  to  2025 
there  is  forecasted  decrease  in  global  surface  air  temperature  in  coming  the  proximate  25  years. 


F2-06 


GLOBAL  AND  LOCAL  VARIATIONS  OF  AN  ELECTRICAL  FIELD  OF  AN  ATMOSPHERE 


U.V.  Shamansky 

Irkutsk  State  University,  Irkutsk,  Russia 
suv@  home.isu.ru 

The  author  carried  out  registration  of  electrical  potential  of  an  electrical  field  of  an  atmosphere,  electiical 
conductivity  of  air,  basic  meteorological  sizes  and  total  solar  radiation  during  two  six-monthly  expeditions  at  Indian 
Ocean.  For  the  comparative  analysis  the  data  of  supervision  behind  atmospheric  electricity  at  continental  stations 

were  used.  , 

The  middle  daily  variations  of  an  electrical  field  on  ocean,  where  the  action  of  the  local  factors  is  reduced 
represent  a  unitary  variation  with  a  maximum  at  19  hours  of  Greenwich  o’clock  and  minimum  to  6-7  hours.  On 
existing  representations,  insolated  by  the  sun  the  surface  of  oceans  varies  within  day  on  that  to  the  law,  as  daily 
course  of  an  electrical  field.  The  mechanisms  of  generation  of  global  and  local  variations  till  now  are  not  absolutely 
clear.  The  phases  of  daily  variations  of  an  electrical  field  and  electrical  conductivity  of  air  on  ocean  and  continent 
depend  on  a  number  of  the  meteorological  factors:  cloudiness,  vertical  gradient  of  temperature,  humidity  of  air,  speed 
and  direction  of  a  wind.  The  daily  average  meanings  electrical  potential  of  an  electrical  field  on  ocean  correlate  with 
indexes  of  circulation  of  an  atmosphere  of  Blinova.  The  spectra  of  variations  of  an  electrical  field  have  a  maximum 
come  on  periods  5-9  day,  daily,  half-daily  and  components  with  shorter  periods.  In  a  rather  wide  strip  of  frequencies 
an  inclination  of  spectral  lines  submit  to  the  law  "-5/3"  of  Kolmogorov-Obukhov,  that  is  connected  with 
turbulence  of  air. 

The  atmosphere  -electrical  characteristics  are  sensitive  to  pollution  of  an  atmosphere.  With  approach  to  coast 
and  with  port  parking  electrical  conductivity  of  air  is  reduced  in  2-3  times  in  comparison  with  opened  parts  of 

ocean.  . 

For  research  of  a  nature  of  solo-earthly  connections  and  their  influences  on  an  atmosphere  the  unitary  variations 

of  an  electrical  field,  which  characterize  all  earthly  atmosphere,  can  act  in  a  role  of  a  universal  index. 
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F2-07 

RELATION  OF  THUNDERSTORM  ACTIVITY  TO  COSMIC  RAY  VARIATIONS 

V.A.  Mullayarov,  V.I.  Kozlov,  and  R.R.  Karimov 

Institute  of  Cosmophysical  Researches  and  Aeronomy,  Yakutsk,  Russia 
v.  a.  mullayarov@ysn.yakutia.  ru 

Thunderstorm  activity  variations  relative  to  the  onset  of  >  10  MeV  proton  flow  rise  and  in  the  periods  of 
galactic  cosmic  ray  decreases  (Forbush-effects)  are  studied  by  the  superposed  epoch  technique.  Thunderstorm  activity 
is  estimated  by  VLF-noise  level  registered  in  Yakutsk.  The  regular  VLF-noises  at  frequencies  in  the  vicinity  of 
spectral  maximum  (8-10  kHz)  received  by  the  loop  antenna  in  the  east-west  plane  in  Yakutsk  are  mainly  caused  by 
the  thunderstorm  activity  in  the  African  world  center  and  in  summer  -  by  the  local  thunderstorms. 

In  summer  day  and  winter  night  hours  the  decrease  of  the  VLF-noise  level  up  to  minimum  is  observed  on  the 
third  day  after  the  proton  burst  and  then  the  increase  -  on  the  forth-fifth  day.  With  respect  to  the  onset  of  Forbush- 
decreases  one  can  distinguish  two  phases  of  the  effect:  during  the  first  phase  the  decrease  of  the  VLF-noise  amplitude 
occurs  on  the  0,  -1  day,  and  during  the  second  one  the  increase  takes  place  on  the  +1,  2  day  with  the  excess  of  the 
initial  undisturbed  level. 

The  obtained  results  allow  to  connect  the  considered  reasons  and  to  imagine  the  thunderstorm  activity  variations 
in  common  sequence.  The  simultaneous  consideration  of  effects  shows  that  the  decrease  of  the  VLF-noise  level  is 
caused  by  the  burst  of  protons  and  the  increase  of  the  noise  level  during  subsequent  days  is  caused  by  GCR  Forbush- 
decreases. 

By  similar  way  one  can  explain  the  behavior  of  the  thunderstorm  activity  when  the  Earth  passes  the  positive 
sector  of  the  interplanetary  magnetic  field.  The  decrease  of  the  VLF-noise  level  in  one  thirds  of  the  sector  is  possibly 
connected  with  the  increased  flow  of  protons,  and  the  increase  of  the  VLF-noise  level  in  two  thirds  of  the  sector  - 
with  Forbush-decreases. 


F2-08 

RELATIONSHIPS  OF  LOW  ATMOSPHERIC  PARAMETERS  WITH  IONOSPHERIC  AND  GEOMAGNETIC 
CHARACTERISTICS  IN  THE  NORTH-EAST  OF  RUSSIA 

A.V.  Vinitsky  and  V.V.  Kazantseva 

Institute  of  Cosmophysical  Research  and  Radio  Wave  Propagation  FEB  RAS,  Stecolny,  Magadan,  Russia 

It  is  established  that  the  correlations  of  tropospheric,  stratospheric  parameters  with  solar,  geomagnetic  activity 
in  the  different  regions  of  the  Earth  may  be  absent,  or  may  be  statistically  considerable,  but  have  a  differ  sign.  In 
the  same  place  correlations  have  a  differ  sign  in  connection  with  quasi-biennial  oscillation  phase. 

In  this  study  relationships  between  tropospheric,  lower  stratospheric,  ionospheric,  geomagnetic  characteristics 
and  their  dependence  from  solar  and  geomagnetic  activity  are  considered  at  the  boundary  of  atmospheric  centers  of 
action.  There  is  the  more  sensitive  tropospheric  situation  for  the  external  action  in  this  region.  A  study  is  made  on 
the  basis  of  aerological  soundings,  vertical  soundings  of  ionosphere,  geomagnetic  field  variations  measurements 
performed  at  the  Magadan  observatory  (lat.  -  60  07'N;  long.  -  151  01'E.)  from  1966  to  1989 

Significant  correlation  of  the  ground  level  pressure  with  geomagnetic  activity  is  obtained.  Its  sign  changes 
during  the  year.  Tropospheric,  low  stratospheric  temperature  variations  are  in  accordance  with  near  midnight  value 
of  low  part  ionospheric  F-  region  height.  The  later  agrees  to  the  variations  of  horizontal  component  and  declination 
of  geomagnetic  field  in  their  maximum  during  the  day.  In  these  variations  the  superposition  of  solar  and  geomagnetic 
activity  occurs.  The  obtained  relations  may  be  used  for  solving  the  problem  of  long-range  and  short-range  weather 
forecast  in  the  North-East  of  Russia. 
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